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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 


PENARTH, SOUTH WALES 
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(SAFETY LOCK—UNIQUE FEATURE) 


*** TUBULAR STEEL PROPS 


(ADJUSTABLE) 
For Supporting Temporary Floor Shuttering 


Burton’s Adjustable Tubular Steel Props 


for the above and many other purposes, are much 
preferred by the men who erect them to the old- 
fashioned Timber Props. They can be erected by one 
\ man in afew minutes and positively adjusted and safely 
locked in position, thus avoiding any possibility of 
being accidentally or maliciously tampered with. 


Manufactured in our own most modern and 
up-to-date works at Old Hill, Staffs. 


No spanner, jack, or tommy bar necessary ; simply lift 
inner tube, insert peg, and tighten up. 
No loose parts to lose, and easily transported. 


BURTON’S ADJUSTABLE TUBULAR 
STEEL BEAM PROPS 
are provided, as illustrated, with a braced head for sup- 


porting temporary shuttering to R.S.J. casings and reinforced 
concrete beams, &c. 


Size HEIGHT Approx 


Weight each 
No. Fully Closed Fully Extended ie the 


I 5 ft. 7 in. 9 ft. 10 in. 50 
2. 6 ft. 7 in. 10 ft. 10 in. 54 
hm a 8 fr. 24 in. 12 ft. 5% in. 58 
— 4 Il ft. O in. 16 ft. O in. 72 BEAM PROP 


Head Fitments to suit any Special Job, designed 
for use with BURTON’S PROPS. 


Burton's Patent Solid Dropforged Steel Scaffolding Fittings 


THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. ~UKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams : DUBELGRIP, CRADLEY HEATH. Telephone : CRADLEY HEATH 6237/8 


London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.| 
Telephone : Abbey 6483/4 Telegrams : Dubelgrip, Sowest, London 


\ 


1953. iii J 
Sp 
j 
| 
ee 
b 
| 
ia 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 


bi The RAS. 40 MODEL shown below is 
: a single disc machine of exceptional per- 
formance. With a capacity for 14” dia. 
fs bars, It bends at highest practical rate— 
eg. a full hook takes only 3 seconds 
bending time. 
Ensure accuracy, economy 
& simplicity of operation 
INTERESTING FEATURES 
i Either of the Models illustrated can 
ig be supplied motorised or engine 
driven. 
Standard Accessories supplied in- 


clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 

Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 

Tre desired Bending Angle may 
te set mathematically, and this is 
of great assistance in Repetition 
Bending. 


CEMENT & STEEL LT? . 


SECOND AVENUE CHATHAM KENT 


Telephone: Chatham 45580 Telegrams and Cables: Cembelgi, Chatham 
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Plymouth *B’ Power Station is the first to come into operation of the three new stations now 
under construction in the South Western Division. Consulting Engineers: LG. MOUCHEL AND PARTNERS 


CONTRACTORS FOR 
PLYMOUTH’S 
NEW POWER STATION 


This £64 million Power Station is one 
of the SO new post-war power stations in 
the British Electricity Authority's con- 
struction programme. The site of about 
15 acres is intended to provide for the 
future extension of the station to give an 
ultimate capacity of 180,000 kilowatts. 


Contractors for every class of building and civil engineering work at home and overseas 
John Laing and Son Limited. Established in 1848. London, Carlisle, Johannesburg, Lusaka 
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Buy and you buy 2:1 


Long spells of heavy duty—24 hours a 
day, if need be—are no hardship for 
ACE Hoists and Winches. Built to 
ensure well-known ACE reliability, 
these sturdy, indefatigable machines 
always keep going till the job is done. 
All ACE hoists incorporate platform 
safety device and overwind limit. 


THE ACE RANGE 


PETROL, DIESEL OR ELECTRIC 


TOWER MAST PLATFORM 
HOISTS 5 to 50 Cwr. 


CONCRETE ELEVATING 
PLANTS 5 cubic ft. to } cubic 
yard. Easily erected and includes 
those suitable for heights up to 
400 feet. 


MOBILE HOISTS Alternative 
types, capacities 5/15 cwt. Masts 
extendable to suit contract require- 
ments. 


POWER WINCHES 4 to 40 cwr. 
direct off drums for building use, 
steel erecting, haulage and almost 
all general purposes, 


Unusual Installa- 
tion of an A.C.E. 
Concrete’ Eleva- 
ting Plant. 


SEND FOR « SALE 
DESCRIPTIVE a. OR HIRE 
LEAFLETS 


PLATFORM HOISTS-WINCHES 


A.C.E. MACHINERY LTD., PORDEN ROAD, BRIXTON, LONDON, 8.W.2 
Telephone: BRixton 3293 (9 lines) and at Brentford 


1953 
i ‘ 
+ 
= 
- 


Fesrvary, 1953. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


GRAIN SILO, RECEIVING HOUSE AND BOILER HOUSE AT HULL FOR 
MESSRS. SPILLERS LTD. 


CONSULTING ENGINEERS: 


OSCAR FABER & PARTNERS 


PETER LIND COLTD 


STRATTON HOUSE, PICCADILLY, W.1 
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BRAYDA 


ELECTRIC TOWER CRANE 


| 


Reduced Handling Costs & Manpower 
PORTABLE - QUICKLY ERECTED & DISMANTLED 


This new electric tower crane offers many 
advantages in methods of mechanical handling. 
With its great height and long reach many jobs 
executed by motorised equipment or manual 
labour can be handled quicker and easier by the 
BRAYDA witha marked saving in handling costs. 


@ Ata radius of 20 feet the BRAYDA can lift 
3 tons 9 cwt. to a height of 123 feet. 


@ Ata maximum radius of 65 feet the BRAYDA 
can lift 29.5 cwt. to a height of 75 feet. 


Can operate in close proximity to walis— 
framework, etc. Turning radius of II} feet 
inside track. 


@ All operations controlled from driver's cab 
which can be raised or lowered as required. 


A FEW OF THE MANY USES OF THE BRAYDA TOWER 
CRANE: CONSTRUCTION OF BLAST FURNACES AND 
STORAGE TANKS ; LOADING AND UNLOADING OF SHIPS, 
BARGES AND TRUCKS ; STACKING MATERIAL INCLUDING 
TIMBER, STEEL. ORUMS. CRATES, BAGS, ETC LOADING 
INTO HOPPERS, MIXERS AND WAGONS; ERECTION OF 
HOUSES, FLATS, OFFICES, FACTORIES, HANGARS, ETc. 


LOOK TO BRAY FOR NEW DEVELOPMENTS 
AND CONTINUED LEADERSHIP BRAY 


Revolutionary Developments 
‘ 
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WHIELDON POTTERIES, STOKE ON TRENT 


Consulting Engineers: Messrs W. S. Atkins and Partners 
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founded on 


FRANKIPILE 
THE FRANKI COMPRESSED PILE CO. LTD. 
39 Victoria Street, London, S.W.1 
Telephone: Abbey 6006-9 Grams : Frankipile, Sowest, London 
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The people who were 


ST 


TO PROVIDE wire for Britain’s first 


Prestressed concrete bridges. 


TO PROVIDE wire for Prestressed 
concrete in 8-ft. coils to pay out 
Straight. 


TO PROVIDE indented wire to give 
greater bonding. 


Johnsons were an obvious choice to provide al/ the -200 bright, 

degreased, high tensile steel wire—again in 8-ft. coils—for the 

prestressed Concrete Work on B.E.A.’s new hangars. Total 
weight was 164 tons. Total length: 3,445,000 feet. 


We can be the first to provide you with prompt delivery of all 
your prestressed wire requirements. Your enquiries will receive 
immediate attention. 


Just another successful application of wire by 


JOHNSONS 


RICHARD JOHNSON & NEPHEW LTD., FORGE LANE, MANCHESTER I! 


R E I N F 0 R CE D 
CONCRETE 
CONSTRUCTION 


SPECIALLY DESIGNED 
TRAVELLING FORM- 
WORK IN USE ON CONSTRUCTION OF 
REINFORCED CONCRETE RETAINING WALLS. 
(Formwork by Parry) 


UNITED KINGDOM CONSTRUCTION 
& ENGINEERING COMPANY LTD.. 


CiVit ENGINEERING CONTRACTORS. 
HAMMOND ROAD. KIRKBY INDUSTRIAL ESTATE, LIVERPOOL 
EL EP HONE SIMONSWOOD, 1601 (3 LINES) 
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TO ALL WHO HIRE STEEL SHUTTERING 
‘H’ FRAMES AND PROPS 


your buyword for 
economy 


OWN A STOCK OF MILLFORMS, MILLFRAMES 


AND MILLPROPS AND SAVE YOURSELF MONEY 


“AS WELL AS CONTRACT TIME 


MILLFORMS (the automatically aligning and self-supporting steel shuttering 
MILLFRAMES 


greatest single time-and-labour-saving advance in tubular scafiolding 


for concrete walls, floors, columns and 


beams), the 


technique) and MILLPROPS (adjustable tubular steel shores) are the finest 


stock investments you can make. They save you money every time you use 


them—and you save more when you own them. Write for full details now. 


MILLS SCAFFOLD CO. LTD. 


A Subsidiary of Guest, Keen & Nettlefolds, Ltd 
TRUSSLEY WORKS, HAMMERSMITH GROVE, LONCON, W.6 + RiVerside 5026 9 


Head Office 


Agents and Depots: BELFAST - BIRMINGHAM - BOURNEMOUTH - BRIGHTON - BRISTOL 
CANTERBURY - CARDIFF - COVENTRY - CROYDON - DUBLIN - GLASGOW + HULL - ILFORD 
LIVERPOOL - LOWESTOFT - MANCHESTER + NEWCASTLE - NORWICH - PLYMOUTH 
PORTSMOUTH + READING - SHIPLEY + SOUTHAMPTON ~- SWANSEA * YARMOUTH 
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1100-ft. Prestressed Con 
crete Culvert for the Lee 
Conservancy Catchment 
Board. Engineer. Marshall 
Nixon,™ B.E.,7.D.,B.Sc 

AMIC.E.AM1 Mech 


“MACALLOY” BARS FOR USE WITH 
LEE-McCALL SYSTEM OF PRESTRESSED 
CONCRETE. 


Working Stress of 95,000 p.s.i. An economical and 
effective system of prestressing concrete, using 
high-tensile alloy steel in bar form. The steel is 
provided with positive end-anchorage and does not 
rely upon bond to transmit the stresses to the 
concrete. 


MATOBAR"’ WELDED FABRIC 
REINFORCEMENT. 


To B.S. 1221 1945, Part A. Working Stress of 
27,000 p.s.i. Economical for all types of concrete 
construction. Hard drawn, high-tensile steel wire 
mesh, electrically welded at every intersection. 


“ISTEG” STEEL REINFORCEMENT 
(MANUFACTURED UNDER LICENCE) 


Twin Twisted Bars to B.S. 785 1938 and B.S. 1144 
1943. Working Stress of 27,000 p.s.i. Steel bars 
with a combination of twist and cold working, 
giving 50°,, improvement in tensile stress ; 
less weight of steel. Improved bond, hooks and 
overlengths eliminated 


INCREASED WORKING 


STRESSES. REINFORCEMENT BY 


The stress of 27,000 p.s.i. complies 
with C.P. 114, but in certain circum- 
stances these stresses may be in- Cc A L LS 
creased to 30,000 p.s.i. if due care is 

taken in the design, thereby showing 
still greater steel economy as recom- McCALL AND COMPANY (SHEFFIELD) LIMITED 
mended in the Ministry of Works 
Steel Economy Bulletin No. |. 
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The MULTI-CLAMP 


The All-Purpose Builders Clamp 
with 


THE DOUBLE ACTION 
with the open-fork construc- 
tion, shown below, offers a further 
wide range of adjustments for 
clamping ground beams, walls, 
site piles, and T-beams. 


THE DOUBLE 
RANGE gives over 
1000 square and rectan- 
gular adjustments from 
4” to 2’ 9” for clamping column and bearn 
shuttering. 

This range is wider than that of ANY 
TWO SETS of clamps at present available. 


DOUBLE 
ACTION 


Write for 
Brochure M.C.1 


VIBRATOR 


for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 


The ‘‘ CAPCO ’’ range of con- 
crete testing apparatus also 
includes Cube Moulds; Slump 
Cones; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WILLESDEN 0067-8. Cables: CAPLINKO, LONDON 
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OVERHEAD DAYLIGHT 


‘CRETE-O-LUX’ LIGHTS 


Haywards ‘ Crete-o-Lux’ Lights, of reinforced concrete 
construction, are purpose-made and precast (unless 
otherwise required) for maximum efficiency and depend- 
ability. These Lights meet every need of present-day 

practice, being specially designed for Pavements, Road- 
ways, Floors, Stallboards, Roofs, Domes, Canopies, 4 i 
Lanterns, Windows, etc. Their use ensures good 


appearance and the best possible transmission of light. 


HAYWARDS LTD 


UNION STREET, BOROUGH, LONDON, S.E.! 
TELEPHONE : WATERLOO 6035 (PVTE. BRCH. EXCHANGE) 
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COLVILLES LTD 19S WEST GEORGE STREET GLASGOW 
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Candy Filter House for South-West Suburban Water Company 
Mr. H. Austin Palmer, Engineer 


THE BEST WAY to illustrate CONCRETE 


is by HALF-TONE BLOCKS 
OF THE HIGHEST QUALITY 


Complete Service of 
ENGRAVING, TYPESETTING, 
PHOTOGRAPHY, 
ELECTROTYPING and STEREO- 
TYPING and ARTISTS’ WORK 


THE STRAND ENGRAVING COMPANY LIMITED 
8 & g ESSEX STREET, STRAND, W.C.2 
Telephone: Temple Bar 6311. Engravers to “Concrete.” 
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CUNITE AND 
CEMENTATION 


Systematic repairs to structures 
% based on systematic diagnosis of 
defects. 


By) WHITLEY MORAN « CO. LTD. 


4 


Specialists in the Repair of Engineering Structures 


asa ae 5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 


CONCRETE 
REINFORCEMENT 


We carry large stocks 
of M.S. and High Tensile 
Steel, which can be 
supplied cut to lengths 
hooked and bent in ac- 
cordance with schedules, 
or in random stock 


lengths, from our Stock- 
holding Department 


We specialise in Large 
projects, for which our 
Designers are always at 


your service 


FOR ALL CONSTRUCTION PURPOSES 


SOMM™MERFELDS LTD. 


WELLINGTON SHROPSHIRE Tel.: Well. 1000 
LONDON OFFICE: 167 VICTORIA ST. ‘ TELEPHONE: VICTORIA 1000 
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Set of 4 Permanent Hangars 
for the B.O.A.C. with Work- 
shops, Stores and Offices. 
London Airport. Carried out 
for the Air Ministry on 
behalf of the Ministry of 
Civil Aviation. 

Designers . Sir Owen Williams 
and Partners 


W. & C. FRENCH LTD. 
Head Office: Buckhurst Hill, 
Essex. Tel.: Buckhurst 4444 
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The PC3 Electrically Driven Con- 
crete Pump—20/24 cu. yds. per 
hour. 


Range up to 135 ft. vertical or 
1,500 ft. horizontal. 


Smaller PC4—8/10 cu. yds. per 
hour. 


BY PUMP AND PIPELINE 


@ The latest and most efficient method of placing concrete. 


@ Life of Pump practically indefinite : all essential surfaces In 
contact with concrete are renewable. 


@ Pumpable concrete must of necessity be good concrete. 


@ Pump and Mixing Plant can be located at the most convenient 
position within the pumping range. 


@ The continuous output of the Pump at a constant speed 
governs the working of the whole concreting gang. 


4 STAFFORD TERRACE, LONDON, W8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 
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ENGINEERING 


Expanded Metal Reinforcement was used (2) Protection of Steel better assured 
Pp 


for the 330 ft. span double hangar at the 
Marseilles-Marignane Airport, France. 
Ordinary round steel rods were originally 
specified but Expanded Metal was 
adopted finally for the following reasons : 
(1) Superior Bond . . . slipping impossible. 


because sheets could be placed more 
exactly at centre of concrete without risk 
of displacement during concreting. (3) 
Better distribution of steel for equal 
weight per sq. yard. (4) Simplification 
of the reinforcement. 


Designed and built by Des Entreprises Boussiron. 


Expanded 
Metal 


THE EXPANDED METAL COMPANY LTD., Burwood 
House, Caxton Street, London, S.W.1 ABBey 3933 
Stranton Works, West Hart!epoo! Hartlepools 2194 


ALSO AT: ABERDEEN, I FAST, LIRMINGHAM, CAMBRIDGE, 


CARDIFP, EXETER, GLASGOW, LEEDS, MANCHESTER 


Photo: Ray-Delvert. 


EXPAMET’ PRODUCTS 
ExpametExpanded 
Steel and Aluminium 
Flattened Expamet 

Lathing 
Exmet + Ribmet 
Super-Ribmet 
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By taking special precautions —one of 
which is to use ‘417 Cement’— con- 
crete work can be carried on safely 
even during the most severe cold 
weather. Please write for booklet 


giving full details. 


cement 


QUICK SETTING—EXTRA-RAPID HARDENING 


The Cement Marketing Co. Ltd, Portland House, Tothill Street, SW) 
or G. & T. Earle Ltd, Cement Manufacturers, Wilmington, Hull 


The South Wales Portland Cement & Lime Co., Penarth, Glam. 
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A better surface 
at less cost 


Masonite Tempered Presdwood as a form- 
lining produces a smooth, flawless, and dense 
surface ; concrete requires no further treatment 
after forms are removed. Masonite Tempered 
Presdwood is Grainless Wood specially impreg- 
nated for heavy duty ; since 1930 it has been used 
successfully for shuttering on contracts of all kinds. 
Ten to fifteen uses are common. It is easy to 
work on site, does not corrode or leave unsightly 
marks or stains ; it is flexibie and ideal for shutter- 
ing to curved work. 


Registered \ Trade Mark 
=> 


MADE IN SWEDEN 


Tempered Presdwood 


HAS BEEN USED AND PROVED 
FOR 20 YEARS 


Write for illustrated Technical Catalogue. 


Masonite Ltd., Bevis Marks, London, £.C.3 
Avenue 2846 
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TAMPA BAY 


PRESTRESSED CONCRETE BEAMS 


Three and a half miles of the 15-mile crossing 
between St. Petersburg and Palmetto being con- 
structed in prestressed concrete are designed on 
the Lee-McCali System. The pile bents are at 
48-feet centres and each span consists of six 
precast beams, each post-tensioned with three 
diameter Macalloy high tensile steel bars 
tied with an in situ deck slab. 


This project is under the direction of Mr. W. E 
Dean, Chief Bridge Engineer to the State of 
Florida, and the Consulting Engineers are Parsons, 
Brinckerhoff, Hall and Macdonald, of New York. 
The prestressed beams are being manufactured at 
Port Tampa by Hardaway Contracting Company, 
who are also the main contractors. 


Particulars are given in Bulletin No. |, available on request. 


McCALLS 


MACALLOY 


LIMITED 


TEMPLEBOROUGH ° SHEFFLIELO ° Pp. 0. BOX 41 


TELEPHONE ROTHERHAM 2076 (PB EX 5S LINES) 


LONDON OFFICE: 8-10 GROSVENOR GARDENS Swi 


PROJECT 
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THIS BOLT (1}' DIAMETER) 
FIXED & CAULKED IN CONCRETE 


ta LO minutes! 


The Rawlplug Bolt Anchor is a fixing we supply for 
Heavy Duty Work especially where there is Vibration or 
Shock-loading—immensely strong, and easily caulked 
to withstand wet conditions. In this test the hole was 
drilled (8” deep »* 2)” diameter) with a Rawlplug P.H. 
Bit in a pneumatic hammer, and caulked with a standard 
Rawlplug Caulking Tool. Concrete characteristics and 
working conditions vary so widely that it ts impossible 
to generalise about times, but this test affords striking 
evidence of the extraordinary speed of the Rawlplug 
method as compared with any other—no grouting, no 
waiting for cement to dry. 


Write for Publication No. BA1 373 which gives technical 
information, and tf you have a fixing problem, please give 
details Our Technical Service Dept. will be delighted 
to advise you, without charge. 


FIXING DEVICES 


THE RAWLPLUG CO LTD -CROMWELL RD - LONDON - SW7 


IT MAY APPEAR ABSURD ! ! ! 
but you ¢an 


concrete below 25 frost 


Important constructional work 
and housing must continue in 
frosty weather. Sealocrete 
Double Strength Premix Solu- 
tion provides the maximum 
safety available. Even tor 
cement mortar for brickwork 
and cement renderings, the 
setting time of the cement mortar or cement rendering is accelerated with the 
object of enabling it to be set before the frost can get it. You can continue 
work under any conditions—and finish it in the shortest possible time. 


by using SEALOCRETE 


DOUBLE STRENGTH PREMIX SOLUTION 


Sole Manufacturers: SEALOCRETE PRODUCTS LTD., ATLANTIC WORKS, HYTHE ROAD, LONDON, N.W.10 
Telephone : LADbroke 00!5/0016/0017. Telegrams : Exploiture, Wesphone, London 
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THE 
CONCRETE YEAR-BOOK 


Edited by Oscar Faber, C.B.E., D.SC.,M.INST.C.E., and H.L. Childe 


j EDITION 
NOW READY 


1068 PAGES PRICE 6s. 


BY POST 7s. Id. 
In the HANDBOOK Section no attempt is made at giving 


individual opinions, but to present in concise and convenient 
form specifications or methods which are either standard practice 
or recommendations formulated after thorough investigations 
by competent bodies. Complete memoranda and data of every- 
day use. 

The only complete DIRECTORY of the concrete industry, 
classified under different headings for ease of reference. Com- 
plete list of trade names and brands. 

CATALOGUE of the businesses or products of more than 
700 firms connected with or catering for the concrete industry. 
Invaluable to anyone seeking a firm of contractors to carry out 


special kinds of work, or a machine, material or product for 
any purpose. 


ORDER YOUR COPY NOW 


PUBLISHED BY 
CONCRETE PUBLICATIONS LIMITED 
14 DARTMOUTH STREET, LONDON, S.W.| 


xxvii 
| 
by 
5 
% 


XXVili CONCRETE AND CONSTRUCTIONAL ENGINEERING fFesewary, 1953. 


= = TRUCK MIXERS 


and Batching Plants for 
scientific and economical mixing 


and placing of concrete. 


Also makers of a full range of tilting, and non-tilting mixers and self-priming water pumps. 


RANSOMES & RAPIER LIMITED 


IPSWICH—WATERSIDE WORKS. 32, VICTORIA ST., LONDON, 


Flexpand is suitable for use with either concrete floors 

or roads. It consists of a solid cake of bitumen between two layers 
of bitumen felt. When inserted between the joints of the con- 
crete it takes up the contraction and expansion due to temperature 
changes. In addition, Flexpand Expansion Jointing minimises the 
risk of crumbling edges caused by heavy wheel traffic. 


ANDERSON’S FLEXPAND Expansion Jointing 


D. ANDERSON & SON LTD., STRETFORD, MANCHESTER 
Roach Road, Old Ford, London, E.3 AND CONCRETING PAPER 
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If 
you’ve 


a 
WATER 
LEAKAGE 


problem 


The Cementation process is now being extensively used in sealing off 
leakages of water from large tanks, docks and other similar structures, 
and in rendering watertight tunnel linings. Contracts of this nature 
have been carried out for the South Metropolitan Gas Works, the Gas 
Light and Coke Co., the Meltham U.D.C. where escapes of water were 
occurring from the gasholder tanks, at the Burry Port Dock of the GW.R. 
Barry Dock, and Leeds Electricity Works Canal, where loss of water through 
the walls and floors of the structure was becoming serious. Similarly, 
cementation has been employed in rendering watertight the swimming 
baths at Clifton, Bristol, and Bradford-on-Avon, and the sewage disposal 
tanks for the Doncaster Corporation. It has also been used for water- 
proofing of basement walls and floors as at the new B.B.C. House, London, 
Stockport Sewage Works, Grimsby Power Station, and for many other 
purposes. 


Si 
consult EMENTATION 


COMPANY LIMITED 


BENTLEY WORKS, DONCASTER. Telephone : DONCASTER 54177-8-9 
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A symbol of quality 
materials, experienced 
workmanship, expert 
supervision, and excellent 
service. 


Head Office and Works : 


CONCRETE 


AND CONSTRUCTIONAL ENGINEERING 


FEBRUARY, 1953 


for all forms of 


PRECAST 
CONCRETE 


We specialise in the production of Precast Concrete structural members to standard or 
special designs, also products for the Electrical Industry, Sports Ground Contractors, and 
Fencing Contractors, and shall be pleased to submit quotations for your requirements. 


H.B. CONCRETE CO. LTD. 


VICARAGE ROAD, EGHAM, SURREY. 


Telephone: Egham 3092. 


WILLIAM 


DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY. 
Quotations on Application. 
Telephone : Paddington 2024 (3 lines). 


WASHED 


BALLAST, SAND, SHINGLE & 


Crushed Aggregate for Reinforced Concrete. 


BOYER & SONS, LTD. 
Sand and Ballast Specialists, 
IRONGATE WHARF, 

PADDINGTON BASIN, W. 


MEMBERS OF B.S. & A.T.A. 


REINFORCEMENT 


“CONCRETE SERIES” 


BOOKS ON CONCRETE 


books on concrete are available on | 
practically every aspect of the design 
and construction of reinforced con- 
crete and precast concrete, the 
manufacture and chemistry of 
cement, and kindred subjects. Fora 
complete catalogue giving prices in 
sterling and dollars, send a postcard 


to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.1! 


England 
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A prestressed concrete footbridge with a clear span of 80 ft., constructed by 


us for the Corporation of the City of Edinburgh. City Engineer: Mr. W. P. 
Haldane, M.B.E., B.Sc., M.I.C.E. 


MELVILLE DUNDAS 
WHITSON 


* 


CIVIL ENGINEERING & BUILDING 
CONTRACTORS 


* 


21 BLYTHSWOOD SQUARE <« GLASGOW, C.2 
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CONCRETE AND 


CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oil has been specially 
produced for use with a spray gun. It can 
be used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure. 


Experience has shown that the production of 
precast and in situ prestressed concrete needs 
a special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade “P.S."" Mould Com- 
pound for this class of work. 


“8.A.” 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
products. 


CONSTRUCTIONAL ENGINEERING feervany, 1953. 


PRODUCTS OF THE 
“ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854, Telegrams : ** Columba, Leeds, 3."’ 


& yOMPOUND® 

for every proces of 
concret® pr oauction 

“ps.” 
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The patented powder 
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shows a 25/ saving over 
liquid cement waterproofers 


anil gives these technical 


Mellitol Mellitol 
increases decrcases 
Bending tensile strength by approx. 25°, 
Compressive strength by approx. 20°, 
Adhesive capacity to reinforcement 


Cost per cube yard 
Heat evolution 
Cracking and crazing 
Res stance to wear and = aggressive 


Error by human element—no special! 
chemical influences 


premixing is necessary 


Plasticity: 10° les water is required 
Uniformity of concrete 


PRODUCT 


EVODE LIMITED: GLOVER STREET 


STAFFORD 
Telephone: 1590]1]2 


Telegrams: ELVODE, STAFIORD 


A N . d 
EVODE 
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& =. (CONTRACTORS) LTD. 


derings 
Linings and Ren 
Gunite y kind in any part 


We invite inquiries wd of ever 
or old structures 
for new of the country: 


HASLINGTON ne: Crewe 2265-6. 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”” TYPE. 
INCREASED :— 

PENETRATION, RELIABILITY, LIFE. 
REDUCED :— 

VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” 


TELEPHONE: 2124 
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SISALKRAFT Reinforced Waterproof Building 
Paper, being of 6-ply construction and doubly 
reinforced by two crossed layers of Sisal fibres, 
will withstand the roughest handling. The fibres 
are totally enclosed by two layers of bitumen, 
which in turn are faced with tough Kraft paper. 
That is why SISALKRAFT’S resistance to bursting, 
tearing and cracking during handling represents 
the greatest economy in applied cost. 


ae The widespread use of SISALKRAFT for curing 
bodies kes. concrete and as a concrete underlay in road con- 
struction by Municipal and County Authorities and 
leading Public Works Contractors is a worthy 
tribute to its quality and durability. A cheap and 
inefficient paper is a bad investment. SISALKRAFT 
endures under the worst conditions, offering the 
best possible protection because of its ingenious 
reinforcement and robust make-up. 


Although SISALKRAFT is tough it is easily handled, 
F MANAGEABILITY 3 thus it can be quickly transported and applied, at 

the same time reducing the cost for laying. For 
curing concrete SISALKRAFT can be obtained in 
the form of blankets of varying sizes according to 
requirements. There is no better methad of 
curing and, due to the added strength built into 
the blankets during fabrication, a sufficient number 
of uses can be obtained to ensure economy. 


STOCKH 


Sisalkrafte Led 


Sole Distributors for 


CH, LONDON, w.c.2 "Phone: HOLborn 6949 
‘Grams: Brickwork, Estrand, London 


ALDWYCH HOUSE, AL 
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Prestressed Bridge at Dorchester for Dorset C.C. J. J. Leeming, M.I.C.E., County Surveyor. 


MANSELL CO. LTD 


CIVIL ENGINEERING AND BUILDING CONTRACTORS 


BRIDGES - RIVER AND SEA DEFENCE WORKS - WATER TOWERS - BUNKERS 
SILOS - INDUSTRIAL BUILDINGS - ROADS - FOUNDATIONS - AND PILING. 


70 VICTORIA STREET, LONDON, S.W.1I. Telephone: TATE GALLERY 0088 


STRIPS 


for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET FAILSWORTH MANCHESTER 
Telephone: FAiLsworth 1115/6 
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‘ANOTHER 


Project carried out for City of 


Chief Engineer — 


W. E. Doran, Esq. O.B.E., 7 
B.A.., M.L.C.E. PRESTRESSED 

Messrs. W. & C. French, Led. 


PYLONS PILES & SHEET PILES ROAD 
& RAIL BRIDGES + ROOF & FLOOR BEAMS 


ANGLIAN BUILDING PRODUCTS LTD - LENWADE 15 - NORWICH - Tel. : Gt. Witchingham 91 
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GLASCRETE for SHELL ROOFS 


Shell roofs can be 
efficiently lighted by 
simply placing precast 
GLASCRETE panels on 
the shuttering and 
casting in monolithic 
with the roof, thus 
saving time and labour 
in trimming openings. 


Panels are cast to the 
curve of the roof and 
anchor bars are left 
protruding from the 
frame for bonding to 
the roof slab. 


Factory, London. Architects: Messrs. Clifford Tee & Gale. 


Telephone: CEN. 5866 A. KING & Co. Ltp., 


(5 lines) 181, QUEEN VICTORIA ST., LONDON, E.C.4. 


“Examples of the Design 


of Reinforced Concrete Buildings” 
In accordance with the latest British Standard Codes 
By CHAS. E. REYNOLDS, B.Sc., A.M.Inst.C.E. 


224 pages illustrations 31 tables 24 calculation sheets 


This is the successor of the same author's well-known “ Practical Examples of Reinforced 
Concrete Design.’’ In accordance with the latest B.S. Codes, including No. 114 (1948) 
“ Structural Use of Normal Reinforced Concrete in Buildings "’ and its subsidiary Codes (1950) 
on Suspended Floors and Roofs, Stairs, Solid Slabs, Flat Slabs, Ribbed Construction, and Precast 
Construction ; and No. 3, Loading, as revised in 1952. Where applicable the requirements 
of Codes No. 101 (1948) on Foundations and Substructures for Houses, Flats, and Schools of 
not more than Two Storeys, No. I11 (1948) on Load-bearing Walls, and No. 123-101 (1951) 
on Dense Walls are also given. Calculations are given in full detail for all the principal parts 
of buildings, and short-cuts adopted by busy designers are explained. 

(1) Loads ; (Il) Stresses and resistance to bending ; (Ill) Bending moments on slabs and beams ; 
(IV) Shearing resistance and bond ; (V) Beam-and-slab roofs and floors ; (VI) Columns subjected 
to axial load ; (Vil) Columns subjected to bending moments ; (Vill) Rectangular slabs spanning 
in two directions ; (IX) Flat slabs ; (X) Garage floors ; precast and hollow-tile slabs ; (Xl) 
Basement retaining walls ; (XII) Walls and stairs ; (XIIl) Foundations. 


PUBLISHED AUTUMN, 1952. 
Price 10s. By post 10s. 10d. (2.40 dollars in Canada and U.S.A.) 


CONCRETE PUBLICATIONS LTD. 


S.W.1, ENGLAND 
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use the 
SERVICE 


for concrete work 


SHUTTER PANELS 


All sizes and types 


ADJUSTABLE SHORES 


for floor and beam support 


ADJUSTABLE CENTRE FORMS 


for floor support 


SHUTTERLOCK WALING CLIPS 


for bracing with scaffold tube and locking the panels together, eliminating nuts and bolts in 
shuttering. Tremendous saving in erecting and striking costs 


COLUMN CLAMPS : BEAM CLAMPS 
ROAD FORMS : TRENCH STRUTS 


We also design and manufacture Steel Moulds for Floor Beams, Piles, Railway Sleepers and all 
other precast concrete products 


Let us solve your problems 
A. B. MOULD & CONSTRUCTION CO., LTD. 


92 WHITEHORSE ROAD CROYDON SURREY 
Telephone: Thornton Heath 4947. Telegrams : Abmould, Croydon. 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 


CONCRETE AGGREGATES 


High-grade concrete aggregates 
graded to any specification, and 
the most punctual delivery service 
in England, can now be given to 
all Contractors, Builders, and 
Municipal Authorities carrying 
out concrete work and road con- 
struction in London and Suburbs 
and the Home Counties. 


PLANTS 


Washed all-in Ballast 2 in. down. 


3 in. Washed & Crushed or Un- 
crushed Shingle. 


2 in. Washed & Crushed or Un- 
crushed Shingle. 


Washed Pit Sand. 
Soft Sand. 
§; in. Crushed Grit. 


STONE COURT BALLAST CO. LTD. 


PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 


Telephone: Abbey 3456. 


=; 

i 


Fearvary, CONCRETE AND CONSTRUCTIONAL ENGINEERING 


NIELSEN 


Mingaladon Airport, Rangoon, completed June, 1952, 
by CHRISTIANI & NIELSEN (THAI), LTD. 


350,000 sq. yds. Concrete pavement 12” to 16” thick cast in 133 days. Average 
1000 cu. yds. a day of 12 hours. 


CHRISTIAN! & NIELSEN LTD., 54 VICTORIA ST., LONDON, S.W.1 
Telephone : Victoria 6152-5 


ALSO OFFICES AT: Aarhus — Asuncion — Bahia 
Bangkok — Buenos Aires — Cape Town — Caracas 
Copenhagen — Durban — Guayaquil! — Hamburg 
Helsingfors — Lima — Lourenco Marques — Mexico City 
Montevideo — New York — Oslo — Paris — Rangoon 


Rio de Janeiro — Sao Paulo — Stockholm — The Hague 
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For Hospitals: 


Reinforced Concrete 


is construction 


at its best 


Specialists in Reinforced Concrete Design & Suppliers of Reinforcement 


London. Birmingham. Bristol, Leeds, Leicester, Manchester. Newcastle. Cardiff. Glasgow. Dublin, Belfast 
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ALPHA CEMENT LTD 


PORTLAND HOUSE, TOTHILL STREET 
LONDON, S.W.1. 


Telephone - Abbey 3456. 


| 
An 


Fesrvary, CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Specialists in the Repair of 
Defective Reinforced Concrete Structures, ete. 
THE 


CONSTRUCTION LTD 


WESTERN HOUSE, HITCHIN, HERTS. 


PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CoO. 


Phone 22480 LEEDS, 10 ‘Grams: ‘‘Grease."’ 


GUNITE 
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ALL-STEEL , ADJUSTABLE 


They reduce the 
amount of timber 

for Column Shuttering 
and therefore save time 
and reduce 

wastage. 

Their accuracy and 
strength ensure perfect 
alignment. 

In 3 sizes covering a 
range of column widths 
from to 4 ft. 


FOR SALE 
OR HIRE 


To eliminate timber 


completely, use them 
with Acrow Ferroforms. 


All enquiries to: -ACROW (Engineers) Ltd., South Wharf, Paddington, London, W.2. : Ambassador 3456 (20/ines) 


22-24 City Road, Bristol, 2 (Bristol 24595) @ 130 Coventry Drive, Glasgow, E.1 (Bridgeton 1041) 
Lupton Street, Hunslet, Leeds, 10 (Leeds 76514) @ West Stanley St., Manchester, 5 (Trafford Pk. 2965) 
Carl Street, Walsall, Staffs. (Wallsall 6296) @ 78 Duncrue Street, Belfast (Belfast 45211!) 
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Cut costs; 


be more competitive ; 
use 


ALL-STEEL, ADJUSTABLE 


CLAMPS 


Patent applied for 


—the modern time and 
labour-saving method 
of clamping temporary 
shuttering for 
reinforced concrete 
beams 


Spigots at centre and ends of 
main member ensure secure connection 
with Acrow Props 


At the turn of a 

handle, the shuttering is 
clamped in a vice-like grip 
which ensures complete rigidity 
and absolute squareness 


IN 2 SIZES 
providing for beams 
to 2 7° wide 


FOR SALE OR HIRE 


All enquiries to. -ACROW (Engineers) Ltd., South Wharf, Paddington, London, W.2: Ambassador 3456/ 20/ines) 
22-24 City Road, Bristol, 2 (Bristol 24595) @ 130 Coventry Drive, Glasgow, E.! (Bridgeton 1041) | 
Lupton Street, Hunslet, Leeds, 10 (Leeds 76514) @ West Stanley St., Manchester, 5 (Trafford Pk. 2965) 
Car! Street, Walsall, Scaffs. (Walsall 6296) @ 78 Duncrue Street, Belfast (Belfast 4521/1) 
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WARRINGTON & LONDON 


are organised and equipped 


1o carry out 


REINFORCED CONCRETE 
CIVIL ENGINEERING 
& BUILDING CONSTRUCTION 


This organisation has heen 
responsible for the construction of many 


major projects at Home and Overseas 


A. MONK & COMPANY LIMITED 


Head Office : London Office : 
Padgate, Warrington 75, Victoria Street, SW 
Tel: Warrington 2381 Tel: Abbey 2651 
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ALL-BRITISH 


HYDRAULIC 
BAR 
CROPPER 


CAPACITY 
ONE |? in. dia. MILD STEEL 
or a Multiple of smaller bars 
Details of this, the Diesel Model, and also a Compre- 


hensive Range of Concrete Vibrators, sent on request. 


E. P. ALLAM & CO. LTD. 


LONDON: 45 Great Peter Street, 8.W.1. Telephone: Abbey 6353 (5 lines) 
SCOTLAND: 39 Cavendish Glasgow, C5. South 0186. Works: Southend-on-Sea. fel. Eastwood 65243 


SUPER 


CEMENT 


SUBMARINE BRAND | 
THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME SAVES TROUBLE 
NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 
Uses :— 

For CONCRETE For RENDERING 

Provides a CONCRETE of great strength Supplies an impenetrable RENDERING of 

at early dates and impervious to water, such adhesive power thata I” thickness will 

oil, etc., without any form of surface resist an outside pressure of at least a 20’ 

coating. head of water. 

For SLURRY (as paint) 

For PAVING Makes a perfectly watertight covering to 

Produces a hard wearing PAVING, dust- brick or breeze concrete walls at very small 

less and proof against penetration by water, cost, and also provides the best watertight 

etc. undercoat to coloured finishes. 

Technical Information is available to users. 
Used in 1914-1918 and still used by : 


Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 
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INCLUDING PRESTRESSED CONCRETE 


Volume XLVIII, No. 2. LONDON, FEBRUARY, 1953. 
EDITORIAL NOTES 


Degrees. 


IN our December, 1952, number we referred to the widespread and increasing 
use of designatory letters, especially those which signify that a person has passed 
an examination or has merely paid a fee. A correspondent now writes to suggest 
that the title “ doctor "’ has in recent years become so common that its value is 
in danger of becoming debased. 

In the first decade of the present century there were very few technical, 
as distinguished from medical or clerical, doctors in this country. The holder 
of a technical doctorate was invariably a man of distinction in his profession 
and was generally entirely engaged in teaching at a university. It is only in 
recent times that there has been any ambiguity about the designation “ doctor ’ 
In former times, when divinity and the law were the principal subjects of study 
in the universities, the title was virtually limited to leading scholars of the church 
and of the law. Thus in the seventeenth century Isaac Barrow, whose mathe- 
matical discoveries were an inspiration to Newton, his more famous pupil, had 
the title doctor because he excelled in theology. Later the designation was 
extended to medicine. In this country we are noi yet committed to such resound 
ing titles as “* Professor Baurat Doktor-Ingenieur "’, which may be applied to 
a man who may well be undistinguished except in one narrow branch of science 
or technology, and we have not yet followed the American custom of giving the 


title assistant professor to some of the university lecturers. To-day, however, 
following the large number of D.Sc. and Ph.D. degrees awarded at our universities 
and university colleges during the past thirty years, the word doctor has almost 
completely lost its former significance. Earlier in this century universities which 
had not previously granted Ph.D. degrees fell into line with the practice of some 
foreign universities. The reason for this decision may have been partly an 


economic one, that is, it may have resulted from a desire to attract students from 
abroad and thus add to the income of the university and of the nation. There 
were, of course, other advantages. Post-graduate instruction became a recog 
nised and valuable part of the work done at the universities, and science and 
industry have reaped the benefit of research carried out in pursuit of higher 


degrees. 
In using the title which they have received, doctors of technical subjects are 
following the custom of the church and of medicine. Generally the foreign student 
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Wishes to have this title to take home to his own country, where perhaps there 
are fewer doctors of medicine and no doctors of divinity with a long-established 
priority of right to use this prefix. At present there is a very large number of 
foreign students in this country, but this is not a guarantee that they will continue 
to come here when the affairs of the world are more settled. In the year 1938 
we asked a Professor from Tokyo Imperial University why it was that there were 
many fewer Japanese students in London than there were ten or fifteen years 
previously. His answer was that they were attending German universities. 
The cost of sending their sons to a European university was, he explained, a 
heavy burden on the parents, and they preferred the German university because 
there the students spent longer periods at lectures and had shorter vacations. 
In fact, the parents thought that they got better value for their money. Also, 
perhaps because they worked harder or perhaps because degrees were more freely 
awarded, a greater proportion of the students got a higher degree in Germany than 
in this country. Standards of examinations have been seriously lowered in 
some cases in recent years ; indeed, it was stated by the educational correspondent 
of ‘“ The Times ”’ recently that it is now no more difficult to get some degrees than 
it was fifteen years ago to get a Schools’ Certificate at the age of 10) years. There 
is also a tendency to class as scientists people who are not in fact scientists. 
Three years ago a committee appointed by the Government stated that nearly 
5000 newly-qualified “ scientists '’ were being produced every year. This was the 
number of people awarded science degrees at the universities, and their classifica- 
tion as scientists ignored the possibility that many of these young people would 
not continue scientific pursuits at all, or would be unfitted for anything but routine 
work. Indeed the report referred to the “ output ’’ of scientists as though scien- 
tists and the scientific type of brain could be produced by a machine. 

Our correspondent suggests that the prefix doctor might be restricted to 
technical doctors who have achieved a position of renown in their profession. 
At present a man may call himself doctor who has neither renown, eminence, 
responsibility, nor even competence except in one very narrow field of learning. 
A person might, for example, be a doctor of some branch of applied mathematics 
with no knowledge of anything connected with practice, or he might be a doctor 
of laboratory experiments with no experience in design. By all means let the 
universities continue to reward patience and accuracy, diligence and application, 
but it is suggested that the time has come to consider the wisdom of permitting 
the indiscriminate use of a prefix which is now subject to so many interpretations 
as to be almost meaningless. This is not to say that there must be no exceptions. 
Not every doctor of science or philosophy need be debarred from calling himself 
doctor. Every year the names of a few notable men in science and engineering 
are awarded honours by the Sovereign, and in almost every case these honours 
are a reflection of public esteem. If a similar procedure were adopted in conter- 
ring the active title of doctor, the prefix would be limited to men of distinction 
and responsibility. One suggested solution is to limit the use of the prefix to 
recipients of honorary degrees and to let the technical doctorate obtained by 
the submission of one thesis he in the records as evidence that the holder has 
satisfied the examiners in a particular subject. The eighteenth century provides 
a precedent. Dr. Johnson did not get a degree while he attended a university, 
but was awarded an honorary degree when his work had proved his worth. 
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ULTIMATE STRENGTH OF PRESTRESSED BEAMS. 


The Ultimate Strength of Prestressed 
Beams. 


PROFESSOR G. 


By MAGNEL. 


Ir is not vet possible to calculate exactly the greatest bending moment which 
a prestressed beam can resist, although several writers have attempted to do so. 
In some theories, however, certain coefficients appear to be introduced so as to 
make the formule agree as nearly as possible with the results of experiments, 
Which moreover are sometimes made on beams which are too small to give results 
of real value. It must be remembered that for two beams of different cros 
sections but of the same span and to carry the same load, and designed by the 
elastic theory for the same working stresses, the factor of safety may be very 
different. In the writer's opinion this problem should be solved with the least 


Fig. 


Distribution of Stresses at 
Failure. 


possible calculation, as calculations are based on assumptions Which may lead 
to wrong results. It is therefore proposed to use known experimental results 
to produce a reasonable formula, avoiding the temptation to confuse the problem 
with pseudo-scientific frills. 

An analysis of the rupture of beams shows that two possibilities exist 

(1) If the steel has a cross-sectional area A, less than about 0-2 per cent. 
of the product /d, failure occurs mostly by the breaking of some of the wires 
before the top concrete is crushed. However, before failure the conerete is 
widely cracked so that the active section is reduced. to the area by, and the steel 
area A, (hig. 1). As the conerete is not far from being crushed in the com 
pressive zone, it may be assumed that the stress is uniform. Hence the lever 


y 
arm of the cross section just before failure is d ' and the moment causing 


failure is where is the ultimate resistance of the wire 


and .M; the moment when the steel fails. In all cases known to the writes 


where the percentage of steel is between o-r and o-2 of the area 4d, the value 
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of, y, is so reduced in comparison with the depth that the error cannot be as 
much as 10 per cent. assuming that 
(2) When the area of steel is greater than 0-2 per cent. the concrete is 
generally crushed and the steel does not break. However, here also a large 
crack occurs before failure and the stress distribution of Fig. 1 can still be assumed, 
with a larger value of y, compared with the first possibility ; generally the part 
left in compression is entirely in the top flange of the beam ; it is recommended 
that the dimensions of a beam be chosen so as to be sure that this is so (see later). 


rhe moment at failure is in this case M, = by,cup{d —~'), where cup is the 
? 

ultimate crushing resistance of concrete prisms. This is the point where attempts 

are often made to calculate the value of y,, for example by adopting the law of 

plane deformations, which permits one to write, by pure geometry, 


O' eu — vy 

Or Oni d v1 
in which 6’, is the ultimate strain of the compressed concrete, 6’.¢ is the strain 
of the top concrete due to prestressing, & is the strain of the steel at failure of 
the beam, and 0; is the strain of the steel due to prestressing. But such a formula 
is useless as we ignore the value of most of these strains. It is simpler to write 
M, = Khd*cy, and to use a value of K as found from experiments, remembering 


that A is theoretically (3 ) with « > Ihe value of x (and conse- 
2 ( 


Ay 
hd 
Unfortunately there are few experimental results of which all the data are 
available ; it is necessary to know the value of 4, d, 2, and cy, in order to be able 
to calculate K. In most publications one of these values is not given, or the 
beams are too small to give useful results. 
Tables 1 and II give all the required values for eight beams, classified in 
the order of increasing percentages of steel. These beams, except No. 1, failed 
due to crushing of the concrete. 


quently A) varies mainly with the ratio of steel, that is / 


In Fig, 2 are plotted the values of A as ordinates, the ratio being the abscisse, 


and it is seen that the eight points are generally in a straight line. The values 
of A, = Ke,,, are also plotted, giving M, = K,hd*, and the eight points obtained 
are even more in a straight line, the equation of which is A, 214,0004 (in 


lb. per square inch). Consequently 

Formula (2) applies only to the following cases, which are the only ones 
considered in establishing it : 

(a) Where the ultimate strength of the wires is between 205,000 Ib. and 
248,000 lb. per square inch and where the stress in the steel during prestressing 
is between zero and 144,000 Ib. per square inch. 

(b) Where cy» is between 5180 Ib. and 7550 Ib. per square inch. 

(c) Where d is between 10-5 in. and 70 in, 
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No, of 


beam 


15°75 25°70 577 4,240,000 O°057 
11-80 10°42 0°227 627,000 0-052 
57°50 55°70 131,000,000 
52°00 0°420 232,000,000 
Q°ds5 7°35 . O00 Or215 
Oss 12°20 O.S10 200 2,020,000 


5°32 13°60 ovo 5330 1,670,000 


* This beam would fail by rupture of the wires 
+ This beam is not prestressed, but reinforced with twisted rectangular strips of steel (known as Neptune 
steel) with the same properties and cross-sectional area as the round wires in the other beams 


TABLE II 


t 

(Ib. per 
Sq. in 


No. of 


beam 


216,000 

216,000 7 40 
207,000 10°40 
221,000 112°50 
244,000 "35 
249,000 P3715 
249,000 7O 


240,000 


Soe 2° 


Beam 1 23 5 76 


Fig. 2.— Values of K and K, for Various 
Ratios of Steel. 
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(d) Where ts between o-16r and o-S4o per cent. 


(e) Where the cables are anchored or where wires with increased bond are 
used, 


(f) Where the ratio of span to depth is between 4:1 and 32-2. 
d 

Where is between o-S and 2°56. 

(h) Where the thickness of the top flange ts at l 


‘ast equal to the calculated 
thickness as a function of AZ. 


Fig. 3. Values of x for Various Ratios 
of Steel. 


Most practical beams are included in these cases. Case (hi) is equivalent to 


stating that the thickness of the top flange must be greater than v, at rupture, 
or ad. 


Fig. 2 gives Was a function of 4 with an 


364, which gives a parabola for x as a function of A (Tig. 3). 


average of A 302. Hence 


For the eight beams considered x can now be calculated, and hence the 


nunimum thickness required for the top flange (Tale 


Beam No. 3 is not prestressed but simply reinforced with Neptune steel, 


Ill 


Minimum 
thicknes 


in 


074 
Oo 

rectangular 


rectangular 
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ULTIMATE STRENGTH OF PRESTRESSED BEAMS. 


which has high tensile strength and increased bond. This beam behaves like 
the others because the strain in the wires at prestressing is only about 0-5 in 
a thousand, and ts negligible in comparison with the ultimate strain, 

Beam No. 1 failed due to the wires breaking ; notwithstanding this, it 
follows the same law as the others. This is because formula (1) can be written 
M, 0g5tuAbd*, and o-g5t, is about 214,000 Ib. per square inch, 

The following important conclusions may be drawn from the foregoing : 

(a) In the beams considered, the ultimate moment is independent of Cup. 

(b) The ultimate moment is proportional to A. 

(c) The cross-sectional area of the wires for a beam of width / and having 
to resist an ultimate moment .V/ ots proportional to d. 

(d) If S ts the factor of safety against rupture, we can find trom formula (2) 


M 
d with : (3) 
214,06 


where M is the total moment WM, + M,. For example, if S “5, the following 
are the values of # as a function of 4 (in Ib. and in.) 
In cases where 4 = 0°5 per cent., and M, —- M, for a reinforced concrete 
beam and o-5.M, for a prestressed beam, we have 


M, M. M, 
d = 0-0483\ 00592 / with A, | 


The same beam in reinforced conerete with working stresses of Tooo Ib. pet 
square inch in the conerete and 20,000 Ib. per square inch in the steel requires 


Ma M M, 
d = 0:0738\N with A, | 


Hence the depth of the reinforced concrete beam is decreased by 1-76 and the 
area of the steel by 3:77. This economy increases as the span increases. — [he 
foregoing conclusions show the possibility of using the following design metliod 
for a beam to resist a given bending moment. 
Assume that M, 4, and S are given, together with the limiting total depth 
from which we can derive the effective depth 
SM 


Krom formula (2), 2 .. fd were not given Z would be assumed 
214,000hd" 


and d a,/ aA p being given by (3). In both cases the thickness of the top 


flange is given by x 1 V1 — 724 

So far we have obtained the dimensions of the top flanve, the values of d, 
and the area of steel A;. We must now choose the width of the web by taking 
into account whether a cable has to be raised or not, but it is important to make 
the width large enough to allow for easy concreting of the beam. 

Phe only unknown is now the dimension of the bottom flange. [ts minimum 
thickness is determined by the cover required for the cables. lo find the width 
of the bottom flange it is sufficient to try two or three values, checking each 
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time, by the elastic theory, to see if the stresses in the concrete are not too high. 
We must mainly concentrate on the stresses in the lower part of the beam ; 
indeed in the top of the beam the maximum compressive stress is immaterial 
as it is known that there is a factor of safety against ultimate failure. 


EXAMPLE (fig. 4).—d = 98 ft. g = 1370 lb. per foot. 40 m. Factor 
of safety — 2°5. d= 50 in. From formula (3), assuming p = 950 |b. per toot, 
we calculate 0°-0546, 2 — 0-39 per cent., and = 0-154. onsequently we 
require A, = 7-8 sq. in., say, 128 wires of 7 mm. (0-276 in.) diameter; this will 
be obtained by a middle cable of 48 wires and two side cables of 40 wires each. 

The minimum thickness of the top flange will be 0-154 ~ 50 — 7°) 
say, 8 in. 

The dimensions of the cables require a thickness of the bottom flange of 
12 in. <A thickness of the web of 7 in. will allow for raising the central cable. 
It remains only to decide the width of the bottom flange. The minimum. of 
16 in. is not sufficient. A width of 28 in. gives, by the elastic theory, the following 
stresses : 


At prestressing In course of time 
Ib. per sq. in Ib. per sq. im.) 


Top 302 454 
Bottom 2105 1015 


Prestress q Top 1607 1789 
Bottom 1675 185 


(It is assumed that the tensioning force is 144,000 lb. per sq. in. with 7, = 0°55.) 
The solution is shown in lig. 4, although in practice this must be changed 
slightly by giving some slope to the lower surface of the top flange and the top 
surface of the bottom flange so as to make it possible to remove the forms. 
Note.—-After writing the foregoing the writer saw the result of a test on a 
large Freyssinet beam, and this agrees with the writer’s formula within 3 per cent. 
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The Strength of Concrete at the Time of Loading. 


PROFESS« mR A, 


STRENGTH OF CONCRETE AT TIME OF LOADING, 


L. L. Baker, Professor of Concrete Technology at the Imperial 
College of Science and Technology, City and Guilds College, London, has sent the 
following comment on the suggestion made in the Editorial Note in this journal 
for November, 1952. 

‘Since in a reinforced concrete structure the compressive strength of the 
concrete increases with age, it seems logical that the permissible compressive 
stresses should be related to the anticipated strength of the concrete at the time 
of application of the full load. However, the deviation from the mean of cube 
strengths at various ages, and also the variation of the mean strength with age 
for various mixtures and aggregates, require study in order that the factor of 
safety may remain about the same when a structure is loaded. 

“ If the working stresses are based on the strength at 28 davs the concrete 
will invariably have a greater strength when it is loaded, because the load 1s 
seldom applied at 28 days. If, however, the working stresses are based on the 
strength at three months, it is almost certain that the full load will be then applied, 
and the increased strength we can now generally depend upon between 28 days 
and the time of loading will not be present. Therefore, while the stresses may be 
increased roughly in the same proportion as the known increases in the strength 
of the concrete, the ratio of the load causing failure to the working load should 
also be slightly increased 

“To achieve more consistent values of the load-factor, permissible working 
stresses also require increasing for other reasons, such as the greater strength 
of concrete which can be obtained with improved cements, better proportioned 
mixtures, and more thorough compaction.” 


Regulations for Reinforced Concrete of the London 


County Council. 


ON January 1, 1953, new building by 
laws were issued by the London County 
Council Lhese regulations, in so far as 
they relate to reinforced concrete, do not 
differ materially from British Standard 
Code of Practice No. 114, and the clauses 
relating to the dead and imposed loads _ per 
are the same as those in British Standard 
No 645 and Code of Practice No. 3, 14 39; 8.0, 20; 
Chapter V, respectively For quality A concrete. 1 

[wo qualities of concrete for reinforced 96; 80; 
concrete are specified, as inthe regulations — high-alumina 
of the London County Council for 1935, mixtures, 96 


be increased by 1o per cent. for vibrated 
concrete if the crushing strengths are also 
increased by to pel cent 

The allowable pressures on plain o1 
reinforced concrete foundations, which 
are not specified in the Code are, in tons 
foot kor ordinary 
concrete—1I : 1: 2 mixtures, 50; 1:14: 3, 


square vrade 
and 1.8, 15 

bor 


cement concrete I 2 1 


namely, ordinary quality and quality A 
The crushing strengths and 
stresses for ordinary-quality concrete are 
as specified in 1938 and for quality A 
concrete are the same as those specified 
in the Code of Practice, as are those for 
high-alumina cement concrete. Subject 
to the approval of the district surveyor, 
the permissible compressive stresses may 


working 
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[The working stresses in steel reimforce 
ment are the same as in the Code The 
permissible stress in the reinforcement in 
axially-loaded columns is now »> Ib 
inch, the modular ratio not 
being considered 

bor slender reduc 
tion coefficients are the same as those in 
the Code, but the ratio of the ettective 


15 


pel square 


columns the stre 


a 

= 
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REGULATIONS FOR REINFORCED CONCRETE. 


lateral 
Lhe 
the 
bending to b 


column to its least 
dimension must) not exceed 36 
clause in the Code which 
maximum due to 
determined without the 
reduction coetticients for within 
one-eighth of the column length from the 
centre-line of the not imecluded 
in the L.C.C. regulations 

Where reinforced concrete is in contact 
with earth the minimum thickness of 
cover to the reinforcement 3 1n., 
unless special taken to 
prevent corrosion of reinforcement 


length of a 


allows 
stress 
reference to 
sections 


beams 1s 


is to be 
precautions are 
the 


(CONCRETE 
Lhe revulations do not deal with 
prestressed concrete but prestressed con 
crete may be used in buildings subject 
to the approval of the Council in each 


cast 


new 


No information is given regarding slabs 
reinforced in two directions or flat slabs, 
but it is understood that approval will 
be given to designs based upon the 
recommendations of the Code of Prac- 
tice 

Copies of the new regulations may be 


obtained price : od through book 


sellers 


Jet-Engine Test-House and Exhaust Tunnels. 


interesting recently 
pleted comprises reinforced concrete tloors 
and a reof to a jet-engine test-house and 
ancillary departments. The  long-span 
upstanding beams at the upper roof level 
feature of the work These are 
supported by brick walls on plain concrete 
foundations 
beams are 
span 
The 
entirely in 
20 ft. wide by 
Phe tunnels 
and caused by acci 
dental internal pressure or by variations 
in the temperature of 


structure com 


are a 


but deep reinforced concrete 
provided where necessary to 
openings for air-ducts 
main exhaust tunnels 
reinforced concrete and 
126 ft. long by 1S ft. high 
are designed to resist internal 
external 


bei 
two are 


are 


pressures 


Phe in 
stantaneous heating conditions are such 
that slag-wool protection is provided to 
the 1-ft 


the au 


thick walls, which are hinged at 
their movement due to 
temperature changes \ sliding surface 
was provided under the base-slab and a 


bases to allow 


xO 


deep anchor-beam is employed to ensure 
that movement occurs from one end only 
and to prevent widening of the joints 
The dog-legged section of tunnel housing 
the silencing splitters was designed to 
resist the component of a thrust) of 
25,000 Ib. from the jet-pipe 

Additional reimforced concrete work 
includes an external cantilever stair- 
case, the foundation and roof of the fuel 
installation and pump and an 
octagonal water tank of vallons 


house 
20,000 
capacity 

The whole ot the work 
under the direction of Myr 
and the 
carried out by Sir Alfred McAlpine & 
Ltd The design of the reinforced 
work the British Kein- 
Engineering Co., Ltd., 
who supplied the  reimforcement 
The structure is at the works at Filton 
of the Bristol Aeroplane Co., Ltd 


was designed 
construction was 


Koss, 


Sons, 
concrete was by 
forced ( oncrete 


also 
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PRESTRESSED BI 


IMs FOR A BRIDGI 


Prestressed Beams for a Bridge Three Miles 
Long. 


A BRITISH SYSTEM USED IN THE U.S.A. 


THe Lower Tampa Bay viaduct in Florida, 
U.S.A., is a toll road almost entirely over 
the open sea; part of the viaduct is 
hvdraulic fill and the remainder a contin- 
uous bridge. Messrs. Pearsons, Brincker- 
hott, Hall & MacDonald prepared the 
scheme as consultants in collaboration 
with Mr. W. E. Dean, chief bridge engin- 


PRESTRESSED DIAPHRAGVS 
AT THIRD POINTS OF BEAMS 


PRECAST PRESTRESSEL 


BEAMS AT 6-0 CENTRES 


Fig. 1. 


eer of the State of Florida This scheme 
included a high-level steel bridge at one 
part and reinforced concrete trestle-bridge 
construction aggregating nearly five miles 
\fter the contracts had been placed for 
two short lengths of reinforced concrete 
trestle construction with spans of 36 ft., 
a number of firms were invited to submit 
alternative schemes in prestressed con- 
crete The Preload Company of New 
York conjunction with MeCalls 
Macalloy, Ltd., of Sheffield, submitted a 
design prepared by Mr. Donovan H 
M.1.C_E., which was based on the use of 
the Lee-McCall system of prestressing 
with high-tensile allov steel bars. Thetotal 
length of bridge for which these alterna 
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tive tenders were invited was slightly ove: 
3 miles 

Three prestressed schemes, one using 
wire another o-2-in. diameter 
drawn wire, and the third the Lee-McCall 
svstem using high-tensile bars, were con 
sidered in comparison with the reinforced 
concrete design The prestressed con 


cables, 


Isometric View. 


crete design using high-tensile bars wa 
the cheapest by 184,000 dollars, althoug! 
the tender included the freight and im 
port duty for the bars The contract 
price for this part of the work was 
4.000, 000 dollars 

The design uses trestles at 48-ft. centres 
and prestressed precast beams supporting 
an in-situ deck 1 and 5). Six beam 
are used for each span and spaced 6 ft 
apart under the roadway, which is © 
28 ft. clear width with footpaths cant: 
lever.ng beyond. In the reinforced con 
crete design with a smaller span there ar 
four beams spaced y ft. apart 
reinforced concrete deck is 6} in. thick in 


the case of the pre stressed concrete bridge 


Ss! 


1 

‘ 

r 

POURED IN PLACE fi 
DECK SLAB 

WRETL N PL acer 
TIES AT ENDS OF 
BEAMS 
RAKING PILES EVERY | 
THIRD BAY af 

PILE APPING 


PRESTRESSED BEAMS FOR A 


PRECAST CAPHRAGMS 


al THRO POTS 


and 7} in. thick in the reinforced concrete 


bridge. 


The design in both cases allowed for 
which, for 


H20—S$16 highway loading 
spans of 36 ft. and 48 ft., is not much 
different from the Ministry of Transport 
highway loading in Great Britain. Every 
third trestle has raking piles to provide 
longitudinal stiffness. The use of pre 
stressed concrete made a great economy in 
the quantity of steel required in the 
beams, and is also expected to make a 
substantial economy in the cost of the 
shuttering and handling. The economy 


Details of Beam. 


BRIDGE. 


in the total weight of steel is, however, 
not large, mainly because both designs 
have reinforced concrete deck slabs The 
quantities are 350 Ib. per linear foot for 
reinforced concrete and 230 Ib. of mild 
steel plus 60 Ib. of high-tensile bars and 


anchorages for prestressed concrete 
There are 363 
beams are 


spans, for which 
made \s the beams 
are made and stressed at the contractor's 
yard and transported to the bridge, and, 
while the deck slab is being concreted, 
they support the weight of the wet 
concrete, the design allows for four 
ditions of Details of the beams 
are given in Jigs. 2 and 3, and a detail of 
a joint over a trestle is given in Fig. 4 
The beams are stec! 
Some of the formed 
removable pneumatic rubber 
some with flexible) metal 
metal tubes are left in the beams and the 
bar 1s placed in it before concreting is 
commenced In both cases the space 
between the bar and the duct is grouted. 
The concrete was specified to 
minimum 25-days’ cylinder 
strength of 5000 Ib. per 
which corresponds roughly 


2178 


being 


COl- 


stress 


moulds 
with 
tubes and 


ducts Lhe 


cast in 
ducts are 


have a 
crushing 
inch, 
with a cube 
strength of 6000 Ib. per square inch lhe 
maximum compressive stress at release of 


square 


1952. 


caste, arioms 
| 4 
pate 
— 
ELEVATION 
- «oe - 
ec so to ec 
Fig. 2. 
“ 
i 
| 
| 
‘ { 
ud 
| 
S2 


| & CONSTRUCTIONAL 


the prestressing force is 1710 lb. per square 
inch, and under the design load plus im- 
pact the compressive stress is 738 lb. per 
square inch 

A test of a beam showed that four times 
the maximum calculated shearing stress 
due to the design live load produced no 
cracks [The same beam tested with an 
overload in bending and without the deck 
slab cracked first under a central concen- 
trated load of 40,000 Ib., when the 
deflection was 4 in at a load of 60,000 Ib 
the detlection was 1-6 in., and on unload 
ing the beam the residual deflection was 
o-1g in When the load was reapplied the 
deflections were similar to those in the 
first test, and the beam failed under a load 
of 75,000 Ib 

Another beam was tested without the 
deck slab; in this case the ducts were 
formed by metal tubes in which the bars 
were placed before concreting With a 
concentrated central load of 60,000 Ib., 
the deflection was 1 in one bar was 
then disconnected and the beam failed on 
reloading to 60,000 lb. with a deflection 
of 3-31in. As the beams were designed to 
act in conjunction with the deck slab they 
were necessarily over-prestressed as separ- 
ate beams, and the test 
considered to be very good 

[he next beam tested had a section of 


results are 


PRESTRESSED BEAMS 


FOR BRIDGE. 


—- Crown of roadway 


© Vanes 


4 


| 


w 


Fig. 4. Details at Joint. 
deck slab 6 ft. wide cast on it 
showed first cracks under a central con- 
centrated load of 40,000 lb., and after 
loading to 76,000 |b. it returned to its 
original level. On _ reloading a_ third 
time failure took place at 97,000 Ib., which 
is equivalent to the weight of the beam 
and the road slab plus five times the 
specified live load The contractors are 
the Hardaway Contracting Company 


This beam 


Fig. 5.—Beams and Diaphragms in Position. 
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Stranded-wire Cables for Prestressed Beams. 


[He first floor of a garage recently com- 
pleted in San Francisco, U.S.A., and des 
cribed in Engineering News-Record 
for November 13, 1952, 1s supported by 
prestressed beams which are stated to be 
the largest yet made in the U.S.A. The 
beams comprise freely-supported spans of 
Ho ft. 6 in., and a two-span continuous 
beam with spans of 25 ft. (Fig. 1) 

The freely-supported beams are 7 ft. 51n 
deep and are T-shaped with an upper 
flange & ft. wide by 1 ft. 4 in. deep. Each 


final force in each 
Phe beam is designed 
to have zero stress at the uppei 
the top flange when carrying the 
load of the upper stories 
it was necessary to 
after the upper 
avoid overstressing 
beam deflected 
above and below the beam are of 
pipes around which concrete was 
after the prestressing had been don 


considered that the 
cable 1s 162,500 Ib 

surface of 
dead 
consequently 
tension the cables 
built lo 
the 
columns 
steel 


cast 


stories 
the 
upwards 


were 
columns as 
the 


Section OF Heaviest 


SECTION AND 


Fig. 1.—Details of the Beams. 


beam supports a total load of 640 tons, 
f which 420 tons are concentrated at the 
centre of the span and are due to a column 
carrying the upper floors. The beams con- 
tain 28 cables of stranded wire; each 
cable is 1} in. diameter, with an area 
of 1°36 sq. in. and an allowable 
of 125,000 Ib. per square inch. To pre- 
vent bond with the concrete the cables 
were greased and wrapped in thick build- 
ing paper. The cables were anchored after 
tensioning by tightening a nut on threaded 
swaged fittings. In order to allow for loss 
of prestressing force due to the shortening 
of the beam during tensioning, the first 
cable was tensioned to 170,000 Ib. and the 
force was reduced for each cable after, 
the last one being tensioned to 162,500 Ib. 
The reduction in the length of the beam 
during tensioning 45 in., 


stress 


was and it is 


S4 


The advantage of prestressing the con 
tinuous beam is in the reduction of the prin 
cipal tensile stress, which in a reinforced 
concrete beam of the same size would be 
417 |b. per square inch; by prestressing 
the beam this is reduced to 221 Ib. per 
square inch. The dimensions of this beam 
are given in Fig. 1 Fen 14-in. diameter 
cables are used and are curved down at 
the positions of the single-span beams and 
upwards at the central support lo re 
duce the losses due to friction the cables 
were tensioned from both ends 

The building was designed by Messrs 
Ellison & King, consulting engineers, in 
collaboration with Mr. T. Y. Lin. Messrs 
John A. Roebling’s Sons Co. supphed 
the cables and jacks, and the general 
contractors were Messrs 


Hilp. 


Jarrett A 
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Design of Indeterminate Structures by the 
‘*Plastic’’ Method. 
By R. GARTNER, D.Sc. 
Concluded from January, 1953 
Rigid Frames. 
The design of rigid frames can be made in a similar manner, but it must 
be remembered that systems of loading cannot be superimposed. Therefore 


different cases of total loads have to be examined, as is shown in the following 
examples. 


- 60,000 


- 32,000 


16’ 


Fig. 8. 


Example 5.— The two-hinged frame (Fig. 8) is to be designed. On account .. 
of the horizontal load the plastic hinge will develop at point C and the determinate : 
case is a three-hinge frame with one hinge at C (Fig. g). Case X, = 1 is shown a 


in Fig. to. 


_-4 26,400 


2 I Ib, 


Ow for u 


HO 000 240,000, 


16 


195 a5 


2 
| 
15,000 
12/0" 
7,500 7,500 
oo 8.000 
4,800 17,000 
14,000 
Fig. 9. 
Lg 
coy \ / 
\ / 
\ / a 
3,/50 
/4,000 /7,000 
Fig. 10. Fig. 11. a 
12 10) 
Z 
2 16 
- 32,000 » 171,000, 
It) 
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The equation for X, is 16X, — 603,000 = 6,. 


603,000 


The plastic moment is X, = Mp = 26,500, while the elastic 
16 


603,000 


moment is X, elastic = M, = - = 37,800. Fig. 11 shows the final moment 


16 
lines for the two methods (full lines for the plastic method ; dotted lines for 
the elastic method). 


Example 6.—Calculate the rigid frame shown in Fig. 12 (columns of constant 
section). Two plastic hinges can be expected at points B and C, with a partial 


Fig. 13. 


Fig. 15. Fig. 16. 

failure, when a third plastic hinge will develop in beam B-C. The determinate case 
is shown in Fig. 13. Case X, = My, = 1 is shown in Fig. 14, Case X, = My = 1 
in Fig. 15, and Case X, = H =1 (at point C) in Fig. 106. 


kor 2000, O46 SI,000 243,000 ; 


For P = 1000, 049 = a = + 112,500; Oo9 


920 1,120,000. 


are 
5X, + 15X, — 72X; 243,000 
- 112°5X, re + .1701X, ‘ (3) 
rom the point of view of construction, the simplest solution is to make the two 
corner moments equal, that is X, = X, = X. From equation (3), X, = #3 X, 
1701 
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6, = 15-44 IS; 112°5. 

12 15; 72; Os = { = 1701. 
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= o-1085X. Substituting im equation , I9g5X — 12°25X = 243,000; 
X 33,500. (2) 243,000 25,000. 

Before deciding on the plastic moment the horizontal force P must be taken 
into account ; for this force another method will be used. 


I 
Column A—B has the stiffness 
15 


I 


12 O15 


Iherefore the columns carry a load P = 1000 in the following ratio: Column 


‘ 0°05 33 
\-B, P, 1000 = 444; column C-D, P, “1000 550. Approxi- 
Orls ‘ 


mating in the middle of the columns, left 3350; 


M right 


Therefore, for W 


M pmar = 33,500 + 33! 39,850 Manin 
plastic moment = 0-7 
M, ais 28,000 4 33! 35,335 ; M 258,000 — 333 


plastic moment O77 X 3I 
Phe larger value, that 26,000 will be applied, 


20,000, 


Case A.—i 2000 Ib. per foot only wind) ; X- 26,000 
= O1085 26,000 850. ig. 17 gives the moment diagram. 


a 1 2 Gooo 
ay 


\ 


2 


(#900 


Fig. 17. 


IS 26,000 + < 26,000 2850 243,000 50,000 
23 per cent. 
20,000 2b.000 243,000 20,000 
per cent. 
Case B.—i 2000 + P 1000 |b per foot (wind from the left). Again 
A, = A, 26,000 (as 30,150 and M,,,, 31,335). From (3), 
(112-5 + 72) 26,000 +- 1701X, — 1,120,000 = 0, X, = 3500. ig. 18 gives 
the moment diagram. 
Check : 


26,000 "5 < 3500 (243,000 112,500 


5 20,000 3500 24 3,0 ,QOO 
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12 
3330. 
2 
30,150; 
5 24,005 
$5000+/ $6000, 
\ <— 
— 2500, | > oo 7080 a 
18.000 j 
fF Fig. 18. Fig. 19. 
° 
Check 
i 
(1), 195 < = 17,500 
per cent. 
(2), 27-5 per cent. 
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Case C. (Fig. 19)—~a 2000 + P = 1000 lb. per foot (wind from the 
right). As M,. = 24,665, this value has to be used. To show what happens 
when a wrong value is used, M,. as well as M,, will first be assumed to be 26,000. 
From equation (3), 


(112°5 + 72)26,000 + 1701N, + 1,120,000 . My = 2150. 


Check : 
(1), 26,000 2150 243,000 + 112,500) = g1,500 
= 26 per cent. 


(2), 16°5 * 26,000 — 72 x 2150 — 243,000 + 32,000, that is positive or of 
opposite sign to 49. This means that X, is too high. 


Taking now the lower value M,, = 24,000, from (3), 
I12°5 * 26,000 72 ~ 24,000 + 1701X, + 1,120,000 = 0. X, = 2080. 


Check : 


(1), 18 26,000 + 1°5 24,000 112°5 x 2080 (243,000 + 112,500) 
= 90,000. per cent. 
(2), I°5 XK 26,000 + 15 x 24,000 72 * 2080 243,000 = + 6000. There- 
fore there is a small positive value of 2:5 per cent. of dy. This is 
acceptable for all practical purposes. Figs. 17 to 1g show the moment 
lines for Cases A, B, and ©. 


Fig. 22. 


Example 6a.—The same frame as in Fig. 12, Case C, is to be designed with 
three hinges B, C,and D, where D isa steel hinge. Fig. 20 is the determinate 
case. Figs. 21 to 23 shows cases X, = 1, X,= 1, and X, = 1. 

I 12 I 12 
5 xX = 7°56. = x — 


— 


I2 
= — x 08 = 48. = 10°56. 
2 


3 
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Ids I2 IS 
6 x OS 33: 935 15. 


N 


2 
OU's9 = 0; = = 18 x 81,000 — x 243,000. 
3 2 2 chit 
AP 08 > 12,000 = 38 
10 ; 2,00 = 3! »400. 


I2 
38,400; OP 5, 12,000 = 72,000. 


OP x OP 6 


The simultaneous equations are : 
(1) 7°56X, — o-06X, + 48X, + 38,400 = 0. 
2) o-00X, 4 10°50X, (243,000 + 38,400) De. 
(3) 48X, + 15X, (243,000 72,000) 0; 


Checking the values from Example 6, namely, X, 20,200 ; X, = 26,000 


X, = 24,000 : 


(Ia), 152,500 — 1500 115,000 35,400 bbo (approximately nil). 
(2a), + 1200 + 274,000 72,500 281,400 = 0, 78,700 (about 30 per cent.). 
(3a), gb,000 55,000 + 360,000 171,000 04 + 7400 (about 4°3 per cent.). 


These values of 6 are slightly different from those in Example 6, but they are 
exact enough for slide-rule calculation. 

To obtain the plastic value for X,, equation (1) 1s used and, using X, = 26,000 
and X, = 22,500 (which is smaller because equation (3) gave a positive value for 
4,), equation (1) gives 7-560X, 1560 + 107,500 + 38,400 = 0-3 * 38,400 (30 per 
cent.). X, 17,000. 


Check : Equations (2) and (3): 


(2), 1055 + 274,000 74,000 251,400 80,345 = 25-6 per cent. 
(3), 84,400 85,500 + 337,100 171,000 = 3900 2°25 per cent. 


X, = 22,500 is the elastic moment, as the safe plastic moment (see Example 6) 
is 20,000. Therefore 6, should be nil, but a small value such as 2°25 per cent. ts 
acceptable. Fig. 24 gives the bending-moment diagram. 

Example 7.—Design the frame shown in Fig. 25 having a constant value of 
I (this example is considered elastically elsewhere). The five-story frame is 
loaded horizontally only at joints C, E, and F. As in the case of vertical loading, 
where the free-beam moment measured from the base-line is unaltered, for hor- 
zontal loading at the joints the sum of the four corner moments of each story 
must be equal to the total horizontal moment of the story. The corner moments 
of the horizontal beams are the sum of the column moments above and below the 
joint and therefore represent the maxima, so that plastic hinges may develop in 
these joints. An adjustment for plasticity therefore affects two stories, so that 
it is better, for horizontal loading alone, to make the plastic adjustment as small 
as possible. Nevertheless it is not necessary to calculate such a frame exactly 
with many indeterminate unknowns, as a small adjustment may be allowed. Thy 
following is a quick method for such a caleulation without using the equation 
for the unknowns. 
As the frame is symmetrical about the vertical axis, the centre-poits of the 
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+—22'e*— 

Fig. 25. 

beams are points of zero bending moment (/ig. 26). Taking the middle points 
of the columns also as points of zero bending moment as a first approximation, 
the moment-line can readily be constructed (/*ig. 26). The corner moments are 


Story E-F, M, « 7800 17,600. 


800 10,200) 117,000. 
TS,000 74,000. 


(IS,000 1730) 81,500. 


A-B (hinged at A), M, = *° x 19,730 = 98,650. 


The beam moments are : M, 17,600. My, 17,000 + 117,000 134,000. 
My 117,000 -} 74,000 IQI,000. M, 74,000 + 81,500 155,500. 
M, 81,500 +- 98,650 180,150. 


The moments on the columns A-B are already exact, as the horizontal force 


. oH 19,730 
on each column is 73 Q865, 


2 2 
Any other story can be considered as a closed frame by making cuts above 
the top aad below the bottom corner and considering the internal forces of these 


cuts as external forces. Each of these closed frames is three times indeterminate 
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and, according to Mohr’s rule’, three checks can be used for the moment-line 


namely, 


lig. 26 shows that check (1) 1s fulfilled in all stories, as the same moments are 
positive on one side and negative on the other, and this also applies to chee k (2). 


Check (3).-Taking the left column-line as the vertical axis, the static moment 
Is 
must not necessarily be zero (EJ can be discarded as it ts constant) 


Fig. 27 shows one story (note that the outside moments will be assumed to be 
negative, and the inside moments positive). 


Sp = 


jma2 
~ al 
Fig. 27. Fig. 28. 


If S, is not zero the moment diagram Is not exact and has to be adjusted. 
As the sum of the corner moments must equal the total horizontal moment, the 
diagram can be adjusted only as shown in Fig. 28 (or with the same diagram 
with opposite signs). Assuming, for the adjustment of a corner moment, 
) 


fhe calculation ts best computed in tabular form (set lable 1 burst, the 


adjustment X, 2 is calculated. Secondly, the moment-line of the adjustment 
S 
X, produces a new static moment 5. fhirdly, S,, produces a second adjustment 


Xs A. and so on. The series converges rapidly and can be stopp das desired 

for plasticity. The whole adjustment without plasticity is 2X — X, + X, 

and this gives values (as a check) near enough to the values of the elastic equa 

tion (3). Fig. 29 gives the final moment diagram. 

Example 8. —Design a frame as in Fig. 30 (which is also considered elastically 
elsewhere). Although in this example the unknowns were not originally shown 
with a view to illustrating plastic design, it will be shown here that the plasti 
method can also be applied. The deformation values 04 were evaluated ™, and 


the simultaneous equations for the unknowns are as follows 


7022X, + 3384X, 0 + 162-88X, 8,464,000 +O, . 


Felvuars 


1953 


5 
(— M, + » ( l ') MV, + M,) . 

M M x 

t 


R. GARTNER. CONCRETE! 


162-886X, + 128-860X, + 0 + 15°293X, + 3°073X, — 1,462,000 = 0, (4) 
128-86X, + 162-886X, + 3°073X,4 + 15°293X, 1,650,000 = 0, . (5) 


_To get an idea of the approximate value that should be chosen for the un- 
known, the two outside frames and the inside frame are considered separately 
as two hinged frames by making cuts at appropriate points and considering as 
external forces the internal forces at the cuts of the inside frame. 


—206 
348 
472 
1°45 {9 1°36 
3290 Z - —- {62 

+ O86) 4+ O41 


4 


109420 F 50°31 | + 7°58) — 3:3 | +. SOP 


-vavves are expressed thousands 
Table 1. 


fe 


(a) Frame A-B.-Taking the moment at the middle of the beam EF as one- 
third of the free bending moment as a first approximation (4 * 40,550 = 13,550) 
49,550 13,550 

17 
(b) Frame C—D.—-In a similar way as a first approximation shown in Fig. 32, 
60,750 20,250 


the moment-line is established as in Jig. 31, and H 1600 |b 


60,750 


V positive = approx. 20,250, and H 2380. 
3 


17 

(c) Frame B-C.--This frame is loaded by the external forces and by the 
internal forces of frames A-B and C_D at the cuts (Fig. 33). The free moment at 
the middle at point H is 202,500 ft.-lb.%. Taking as a first approximation the 
maximum positive moment to be half the free moment, that is } « 202,500 = say, 
100,000 ft.-lb., the moment-diagram is as shown in Fig. 34 and 


202,500 100,000 


= 3530 Ib. 
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13500 613500 


Fig. 33. 


Fig. 32. 


-——>. 
3530 2350 180 
359-6007 


Fig. 34. 


The unknowns are therefore, as a first approximation, X, - 1930, X 5 30, 
1 2 JO. 

x 1150, X, = 67,000, and X. = 67,000. Inserting these values in equa- 
3 5 4 / 5 / § | 

tions (1) to (5), 


162°88 x 67,000 — 8,404,000 
314,000 = 3°7 per cent. 
(2) — 3384 x 1930 +6293 x 3530 — 3384 X 1150+ 128-86 x 67,000 x 2— 30,500,000 
ma 1,660,000 = 5°5 per cent. 
(3) 3384 * 3530— 7622 « 1150 + 162-886 x 67,000 — 12,696,000 
+ 1,304,000 = 10°2 per cent. 
(4) 162-886 1930 + 128-86 3530+ (15°293 3°073) 67,000 1,462,000 
72,000 4°9 per cent. 
(5) 128-86 3530 162°8860 1150+ (3°073 +-15°293) 607,000— 1,050,000 
134,000 SI per cent. 


(1) 7622 x 1930 + 3354 x 3530+ 


Examining the values 6, tod,, the following can be noted. (a) 6, and 6, should 
be zero as points A and Bcannot move. (b) 3 is positive and therefore of opposite 
314,000 


sign to d9,. Modifying (a), if X, 1s decreased = 
/ 


41,0, becomes nil ; 


I, 304,000 
97622 

X, = — (1930 — 41) = 188g and X, (1150 + 171) 1321, and the 

of 4 will alter as follows: 


modifying (b), if X, is increased 171, 4, becomes zero. Therefore, 


0, = 314,000 + 314,000 = 0 (nil) ; 

0» = 1,660,000 +- 139,000 580,000 = 2,101,000 (6-9 per cent.) ; 
0, = 1,304,000 1,304,000 (nil) ; 

o, = 72,000 + 6700 65,300 (4°5 per cent.) ; 

134,000 28,000 162,000 (Q°9 per cent.). 
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These values are acceptable, but 6, should also become mil. This would alter 
X, by 33 Ib. only, and can be neglected. On the other hand, 4, and 6, could 
have values higher than 4-5 and 9-9 per cent. Bearing in mind that points I 
and K are not the real plastic hinges but that these will be at points G and J, 
it is better to leave these two values of 6 small. 

As already stated, the values of X were not chosen for design by the plasti 
method and it would be more satisfactory to choose other unknowns, mainly 
bending moments. However, the example shows that, even in such a case, the 
calculation is easy and amenable to plastic design. If the adjustments are greater 
they are best carried out in tabular form; they are easily computed, and the 
values required soon converge. Fig. 35 shows the final moment diagram with 
the elastic case shown in dotted lines. 


Conclusion. 


It will be seen that in some of the examples a partial failure only was men- 
tioned, The question arises of the number of elastic hinges which can develop 
before failure ; apparently the answer is as many as the structure is times indeter 
minate, since the hinges cause the different parts to be free from each other and 
to make them eventually determinate. There is, of course, the same limitation 
as in the choice of the ordinary unknowns of any indeterminate structure, namely 
that the system must remain stable. There is, however, another limitation, 
namely, if there is more than one span or one story, partial failure in one span or 
story alone is possible. Apart from this, partial failure means that not all the 
plastic hinges which are possible actually develop. For instance, in Example (6) 
only two plastic hinges were contemplated while the system was three times 
indeterminate ; it is evident that in reinforced concrete it is always possible to 
take advantage of all the plastic hinges by having additional steel hinges as in 
Ikxample (6a) if the sizes of the concrete members are governed by other circum- 
stances, that is by restricting the area of steel at these points. The values of v for 
steel hinges will be even greater than 30 per cent. so long as there is no danger of 
undue cracking ; this question must be solved by research. 

lhe foregoing examples show clearly that there is not one way only of plastic 
design, but that nearly every method of calculation of indeterminate structures 
for the elastic stage can be adapted to the calculation of plastic design. The 
calculation itself will be much easier, but this does not mean that the elastic 
calculation is superseded. On the contrary, only the designer who is thoroughly 
conversant with the elastic method will be able to take full advantage of the 
method. These advantages are: (a) Easier calculation, since innumerable values 
are permitted, instead of the exact solution of simultaneous equations. (b) The 
elimination of the peak points of the moment diagram, which sometimes make the 
construction clumsy. (c) The liberty to choose the most economical and accept- 
able construction by being able to place the plastic hinges more or less anywhere 
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STEEL FORMS 


The Multiple System of Interlocking 
STEEL SHUTTERING 


for in-situ concrete construction 


GUARANTEED HAND RIVETED CONSTRUCTION 
THROUGHOUT 


ENORMOUS STRENGTH ALTHOUGH LIGHT IN WEIGHT 
ENGINEERED WITH ACCURACY AND PRECISION 
BUILT LIKE A SHIP FOR ENDURANCE 
EACH UNIT A COMPLETE ASSEMBLY 
NO LOOSE PARTS — LOW MAINTENANCE 
POSITIVELY NO WELDING YEARS OF HEAVY USAGE 


A. A. BYRD AND CO., LIMITED 
210, Terminal House, Grosvenor Gardens, London, S.W.|! 
"Phone: SLOane 5236. "Grams: Byrdicom, Wesphone, London. 
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FIREPROOF FLOORS 


= 


The most adaptable System of 
Suspended Hollow Concrete 
Floor and Roof Construction 
for large and small spans. 


Showing Two-way Reinforce- 
ment and Hollow Concrete 
Blocks laid on Trianco Tele- 
scopic Centers. 


Showing uniform concrete soffit. 
Obtained without use of slip tiles. 


The Two-way Reinforced Floor for 
distribution of point loads with 


efficiency and economy, employing 


the original system of steel Telescopic 


Centers. 


IMBER COURT - EAST MOLESEY «+ SURREY 
EMBerbrook 3300 (4 lines) 
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PRESTRESSED FOOTBRIDGE 


AT EDINBURGH. 


Prestressed Footbridge at Edinburgh. 


[HE footbridge shown in Fig. 1 is the first 
of its kind in Scotland and was erected 
during the year 1952 to connect the 
Carrick Knowe and Stenhouse districts of 
Edinburgh 


It crosses the main railway 
to Glasgow and Aberdeen 
span of 76 ft., and comprises pre 

concrete members forming two main 
beams at 8-ft. centres beam 1s 

6 {t. 2 in. high and consists of seven 
intermediate panels about 10 ft. long and 
two shorter panels at the ends jetween 
the panels are stiffeners, 6 in. wide, which 

connect the beams at the level of the 
bottom flange. Smoke battles extend 

under the five central panels. Fig. 2 


with a 


hows a typical panel and stiffener and 
through the bridge The 
blocks at the ends of the beams are to in 
thick (Fig. 2) and in them are cast anchor 
cones in recesses 5 in. square subsequently 
filled with mortar The deck comprises 
precast hollow members spanning between 
the beams 

The bridge members were consolidated 
by vibration in timber moulds The 
specified minimum crushing strength of 
the concrete was 6000 |b. per square inch 


cTOSS See trons 


at 28 days based on the average strength 
of samples taken from three different 
parts of each member. The mixture was 
112 lb. of cement, 193 Ib. of sand, 155 Ib 
of }-in. granite, and 155 Ib. of §-in 
granite ; the water-cement ratio was o-4! 
Ducts were formed in each beam for five 
parabolic cables, each consisting of twelve 
wires of o-2 in. diameter having a mini- 
mum o-1 per cent. proof stress of 70 tons 
per square inch and an ultimate tensile 
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strength of loo to Ifo tons per square 
inch. The panels and stiffeners contain a 
small amount of reinforcement mainly to 
resist stresses during handling 
reinforcement placed in the end 
panels near the distribute the 
stresses due to the anchors 

\butments and wing walls are con 
structed of two leaves of precast hollow 
filled with concrete (Fig. 3), the 
courses varying in depth from 1 ft. to 
rom. ina height of 17 ft thickne 
of the wall the length of the abut 
ment, is 5 ft. at the foundation and 4 ft 
at the top The bottom of the 
and wing walls is 


and mesh 
was 


cones to 


blocks 


abutment 
shaped in plan to a 


radius of 
iin 17 to 
the coping 


sloping at a batter of 
a straight line at the level of 


Che precast members 
by road to the site, where 
assembled, with a camber of 6 in., on a 
temporary sleeper platform at footpath 
level and the joints caulked with cement 
sand mortar before tensioning the cables 
kKach cable was tensioned to about 60 tons 
per square inch, producing an elongation 
of 5} in. Grout was then injected undet 
pressure into the ducts 

After removal of the temporary sup 
ports the bridge was tested under a 
superimposed load of 112 Ib. per square 
foot ; the deflection was very small, with 
full recovery on removal of the load The 
underside of the bridge was protected 
with bituminous emulsion over the width 
of the railway tracks 
hoisted by British 
hours, two 


were transported 


the bndgve was 


The beams were 
Railways in eight 
50-tons The 


using cranes 


95 
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for all types of 


tubular scaffolding & 
builders plant 
contract or hire 


SCAFFOLDING (GREAT BRITAIN) LTD 
MITCHAM SURREY 


Telephone’ MITCHAM 3400 (/8 lines) Telegrams SCAFCO. MITCHAM 


Depots & Branches in all Principal Towns & Cities. Ireland & South Africa 
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Over 8,000,000 yards concrete 
- in the British Isles cured with... 


MEMBRANE 


An easy and certain 


method of retaining the 
maximum moisture con- 
tent in newly-laid con- 
crete. It can be used 
by unskilled labour on 
horizontal vertical 
surfaces. 


RITECURE is sprayed on the concrete surface and forms a cellophane-like skin which ensures the 
retention of the maximum amount of moisture in the concrete. It has been effectively and economic- 
ally used on over six million yards of roads, runways, floors, cooling towers, etc., in this country and 
for many million yards of concrete abroad in extremely high and low temperatures and varying 
climatic conditions. Its use is backed by a highly skilled Technical Service with an extensive experience 
in concrete curing. For full details, send to: 


STUART B. DICKENS, LTD. 


36 VICTORIA STREET, LONDON, S.W.1. TELEPHONE: ABBEY 4930 
WORKS: OLD MILTON STREET, LEICESTER. TELEPHONE : LEICESTER 20390 
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Fig. 4. 


leading end of the bridge was first lifted 
on to a temporary trestle at midspan 
Fig. 4 The cranes were then moved to 
the far track and from there moved the 
bridge to its final position Ihe leading 
end of the bridge was supported during 
lifting by a distributing beam (Fig. 5), the 
rear end of the bridge being supported on 


a Prey 


Precast granolithic padstones were pro 
vided at cach abutment with three layers 


of bituminous sheeting under the end 
panels. Pilasters of precast blocks were 
built around the end panels, and the deck 
was completed by laying a screed over the 
precast members and with an 
asphalt wearing surface 

The bridge was designed in the 
of Mr. W. P. Haldane, M.B.E 
M.I.C.E., City Engineer, Edinburgh, in 
conjunction with the Prestressed Con 
crete Co., Ltd., who supplied the equip 
ment for tensioning the cables Phe 
main contractors Messrs. Melville, 


finishing 


othice 
B ™ 


were 


PRESTRESSED FOOTBRIDGL 


AT EDINBURGH. 


The Temporary Support at the Centre of the Tracks. 


Fig. 5. Supporting the End of the 


Bridge during Lifting. 


Dundas & Whitson, Ltd., and the precast 
members were made in the factory of the 
Springbank Quarry Co., Ltd 


Cement Production in Great Britain in 1952. 


For the 
of 
home 

records 


fifth successive vear total deliv 
cement in Great Britain for the 
and export markets set up new 

The production for the home 
trade during the year 1952 increased by 
over one million tons, that is 12-3 per cent 
vreater than in 195! The totals for the 
last three years are : 1950, 7,305,000 tons ; 
tons 


Ss 145,000 tons : 1952 4,147,000 
Exports during the year totalled 
2,055,000 tons 


} per ce nt 


which is an 
those for the 


increase of 


Ove! vear 105! 
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In June a reduction was made in 
the price of cement of 3s. a ton in most 
areas and 2s. a ton in other areas 
further reductions of 2s. od. and 34s. a ton 
for packe d cement were made later in the 
year owing to reductions in the 
papel 

\n increase in the productive capacit' 
of the industry of about 500,000 tons will 
still larger 


Iwo 


price of 


and a 
planned fon the 


be available in 1953 
increase In production 1 


year 1954 
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The Vibration of Concrete Mixtures. 


We have received the following from Dr. 
J. M. Plowman of the Department of Civil 
Engineering, King’s College, University of 
London 

“I would lke to two 
observations on the vibration of lean and 


make one or 
gap-graded mixtures mentioned in your 
Kditonal Notes im in which a 
pubheation of the Ministry of Works is 
quoted to the effect that ‘a reduction 
in the the aggregate 
used may be obtained by discontinuous 
or gap gradings in which certain sizes, 
usually those between and 2-in 
are omitted,’ and that these mixtures 
produce somewhat harsher concretes but 
are suitable for compaction by vibration 
“ Having studied the problem of vibrat 

ing these types of mixtures on tables for 
more than four years, | would like to utter 
a word of warning regarding the choice of 
grading for vibration If the grading ts 
unsuitable for vibration the mixture tends 
to rotate in the mould about a horizontal 
axis; air is sucked in between one side 
of the mould and the adjacent concrete 
and is pumped into the body of the 
mixture thus preventing compaction 
his effect is shown by a depression of the 
surface of the concrete at one side, accom 
panied by an elevation of the surface at 
the opposite side. This must not be 
confused with segregation, since the mass 
remains homogeneous. ‘The 
strength is due to the inclusion of an 


November 


surface area of 


loss in 


voids. To distinguish between segrega 
tion and this effect | have used the term 
‘ rotational instability ' when referring 1 
the latter 

The rotation appears to be caused by 
one portion of the mould having a slight], 
higher acceleration than the remainde: 
In a good mixture the internal resistance 
is such that rotation does not take place 
but if this internal resistance is too smal! 
then rotation occurs at a rate of 
revolutions per minute \n increase in 
the proportion of sand between sieve sizes 


several 


No. 52 and No. 100 appears to have a vers 
on the internal resistance 
perhaps because the grains act in a similat 
manner to ball bearings between the large: 
stones 


large influence 


I have observed this ettect o1 
occasions mm pre ast 


many 
works dealing with 
large masses of concrete. Invariably it 
has been referred to as segregation In 
fact no segregation has taken place This 
‘ rotational instability " may cause a loss 
of strength of up to 50 per cent. of that 
obtained by vibrating a mixture with the 
same water-cement ratio which ts stable 

It is therefore necessary to be able to 
this ‘rotational instability 
when it occurs and to be able to remove 
the cause. The idea that vibration will! 
compact anything that cannot be com 
pacted by hand must be qualitied by 
requiring rotational stability’ of the 
mixture.’ 


recognise 


Cables in Prestressed Concrete. 


FURTHER examination of the prestressed 
concrete footbridge at the Festival of 
Britain site on the South Bank, London 
(see this journal for July 1951 and June 
1952) have, states the Cement & Con 
crete Association, shown that the grout 
ing of the cables was unsatisfactory and 
In no case was the hole completely filled 
In some grout had 
yee ted 

At midspan and over the supports 
where maximum eccentricities were re 
quired, some movement of the rubber 
cores towards the centre had taken place, 


cores no been in- 


98 


and the friction developed during tension 


ing was appreciable. The combination 
of these two factors may explain the 
presence of a crack near midspan at work- 
ing load, since the stress produced in the 
concrete by the product of the force in 
the cable and the eccentricity of the cabl 
was less than had been assumed in the 
design It that rigid fixing 
at close spacing Is essential, so as to resist 
effectively the forces tending to straighten 
the core and avoid undulation due to the 
buoyancy of the tubes with 
increased friction 


Very 


Corse quent 
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333 Simplex.Cast-in-situ Concrete Piles were used in the foundations 
of the Municipal College Extensions in Anglesey Road, Portsmouth 


Architect to the City of Portsmouth: F. Mellor, Esq., F.R.I.B.A. 
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MISCELLANEOUS ADVERTISEMENTS. 


Situations Wanted, 3d. a word: mini- 
mum 7s. 6d. Situations Vacant, 4d. a 
word ;: minimum 10s. Other miscella- 
neous advertisements, 4d. a word : 10s. 
minimum. Lox number ts.extra. The 
engagement of persons answering these 
advertisements is subject to the Notifica- 
tion of Vacancies Order, 1952. 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 


SITUATIONS VACANT. 
SITUATION VACANT. Reinforced concrete senior 
designer required for consulting engineer's office in 
London. Commencing salary {1,000 p.a. Apply Box 
3623, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 
SITUATION VACANT. Structural engineer, office in 
London, has vacancy for designer-detailer to work under 
senior engineers in reinforced concrete. Must be 
thoroughly experienced in detailing, and some knowledge 
of design only. Salary {750-4850 p.a. according to 
experience, Details to Box 3624, ConcreTE AND Con- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
5.W.1. 
SITUATION VACANT. A reinforced concrete « onsultant, 
Westminster, has vacancy for experienced detailer- 
draughtsman. Salary {450 to {650 p.a. Applications 
stating age and experience to Box 3625, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street. 
London, S.W.1. 
SITUATIONS VACANT. Experienced reinforced con- 
crete designers required for Bristol and Sunburv-on- 
Thames offices of reinforcement manufacturers. Positions 
offer opportunity to gain experience of wide range of 
structures. Attractive salaries offered to suitable appli 
cants. Applications in confidence, stating qualifications 
and fullest details of experience, to Box 2609, CONCRETE 
AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 
SITUATIONS VACANT. Leading and senior civil engin- 
eering draughtsmen required with experience of reinforced 
concrete work and foundations for heavy industrial build- 
ings and equipment. Also draughtsmen with experience 
of railway track layout. Permanent employment with 
good prospects to men with skill and initiative. Pension 
scheme in operation. Apply, stating age, experience, wage 
required, and when at liberty, to Cuier Tecunicat ENGIN 
EER, CENTRAL ENGINEERING DEPARTMENT, DORMAN, 
Lone & Co., Lrp., G.P.O. Box 11, Royal Exchange, 
Middlesbrough, Yorks. 
SITUATION VACANT. Scaffolding, shuttering, builders’ 
plant. Manufacturers wish to appoint qualified gentleman 
to organise and supervise the development of new lines in 
this held. Applicants with practical experience in rein 
forced concrete work, and good designer-draughtsman with 
knowledge of sales promotion, should apply to Box 3626 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart 
mouth Street, London, S.W.1. 
SITUATIONS VACANT. Draughtsmen required, fully 
conversant with steel formwork design. Applicants must 
be energetic and progressive and prepared to undertake 
eccasional journeys overseas. The vacancy offers scope 
to men with ideas. Write fully, stating age and experience, 
etc., to HS/BP Acrow (ENnGineERs) Ltp., 8 South Wharf, 
London, W.2. 
SITUATION VACANT. Senior engineer required for con- 
sulting engineer's office, W.1 district. Considerable experi 
ence of reinforced concrete work essential, including precast 
and prestressed. Also good knowledge of general building 
construction. Experience of structural steelwork desirable. 
Responsible position. Applications in confidence, stating 
age and qualifications, with full details of experience, to 
Box 3629, CONCRETE AND CONSTRUCTIONAL E NGINEERING, 
14 Dartmouth Street, London, S.W.1 
SITUATIONS VACANT. Consulting engineers require 
several designer draugbtsmen with about 2-3 years’ experi 
ence in reinforced concrete work. Salary in accordance 
with qualifications and experience. Applicants should be 
Graduates of either tbe Institution of Civil or Structural! 
Engineers, Apply in writing to ANDREWS, KENT & STONE, 
329 High Holborn, London, W.C.2 
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SITUATION VACANT. Applications are invited for the 
post of reinforced concrete structural engineer to take charge 
also of concrete quality control department. First-class 
practical experience in structural design and construction 
is essential. Details of experience and salary required to 
Keema Construction, Lrp., Milford Manor, Salisbury, 
Wilts 


SITUATION VACANT. Senior structural engineer for 
consulting engineer's office in Liverpool required. Age 
30-45. Salary up to {41,500 p.a., according to age and 
experience. Full details to Box 3630, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


SITUATION VACANT. Consulting structural engineer, 
Westminster, requires senior designer-draughtsman with 
first-class experience in reinforced concrete for responsible 
position. Experience in structural steelwork an advantage. 
High salary and gvod prospects for suitable applicant. 
Write in confidence stating age, qualifications, and full 
details of experience. 40x 3631, CONCRETE AND COon- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 


SITUATIONS VACANT. Bricklayers for erection of pre- 
cast concrete cladding in Oxford area. Top rates, incen 
tives, subsistence where applicable, and hostels near, 
Or tit, Lrp., Colnbrook By-Pass, Colnbrook, Bucks, 


SITUATIONS VACANT. Costain Concrete Company re 
quire the services of two experienced reinforced concrete and 
hollow-block floor designers for a rapidly expanding pro 
gramme. Keply in writing, giving full details of age, 
experience, and salary required, to PERSONNEL D1IRECTOR, 
Costain Concrete Co., Ltp., Dolphin Square, London, 
S.W.1. 


SITUATION VACANT. Designer-draughtsman required 
for London office of well known reinforced concrete engin- 
eers. Experience in reinforced concrete frames, floors 
roof, and staircase construction essential. Progressive 
post, pension scheme, and alternate Saturdays free. Write 
fully to Box No. 204, ALLARDYCE Patmer, Lrp., 109 
Kingsway, London, W.« 


SITUATION VACANT. Costain Concrete Company re 
quire the services of an estimator/survevor for their factory 
in Lanarkshire, Scotland. Must have had previous experi 
ence of flooring contracts, and in reinforced concrete. 
Apply in writing, giving full details of age, experience, and 
salary required, to the Manager, Costain Concrete Co., 
Ltp., Newmains Cross, near Wishaw, Lanarkshire, Scotiand 


SITUATIONS VACANT. Designer-draughtsmen wanted 
for Westminster office of firm of consulting civil engineers 
engaged on industrial and marine undertakings chiefly in 
reinforced concrete. Salary according to age and experi 
ence Non-contributory pension s¢ heme in operat n 
Box 3627, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1 


SITUATION VACANT. Experienced sales representative 
required by large company of manufacturers of concrete 
products for North-kastern and Yorkshire area. First- 
class knowledge of concrete products, including cast stone 
and patented concrete floor beams, essential. Applicants 
must possess personality and drive, and be capable of 
making all necessary trade contacts. Applications invited, 
in confidence, from salesmen with the required qualifica- 
tions residing in the territory. Give details of age, experi 
ence, sales record, and salaries received to Box 3628, Con- 
CRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth 
Street, London, S.W.1. 


SITUATIONS VACANT. The British Reinforced Con 
crete Engineering Co., Ltd., require several qualified 
designers and detailers with specialist experience for their 
Stafford, London, and Newcastle-upon-Tyne offices. Five 
days’ week and staff pension scheme. Apply to B.R+ 
ENGINEERING Co., Lip., Stafford. 


SITUATION VACANT. Design and development engin 
eer required for large precast concrete factory. Knowledge 
of prestressed concrete an asset. A.M.LStruct.E. pre 
ferred. Westminster office. Five-days’ week. Write 
Box 958, c/o Watter Jupp, Lrp., 47 Gresham Street 
London, E.C.2. 


SITUATIONS VACANT. Clarke, Nicholls & Marcel, 
consulting engineers, require at their London office 
draughtsmen detailers experienced in reinforced concrete. 
Permanent positions, interesting work. Apply in writing, 
stating age, experience and salary required, to 21 West 
bourne Grove, London W.2 


(Continued on p. lui 
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Book Reviews. 


**Pile Foundations." By k. D 
McGraw Hill Book Co, 1951 


Chellis. (London: 
Price £5 68. 6d.) 


In 681 pages the design of piled founda- 
tions and the practice of pile driving are 
dealt with in considerable detail. The 
necessity for adequate sub-surface investi- 
gation is and the numerous 
methods of assessing the bearing capacity 
of single piles and groups of piles are dis- 
cussed Ihe general dynamic formula 
presented is that due to Mr. Hiley. Both 
American and European practice is dealt 
with and many proprietary types of piles 
in timber, steel, and concrete are des 
cribed in detail with the aid of numerous 
clear diagrams. A long chapter is con- 
cerned with the deterioration and preser- 
vation of piles, and a discussion of the 
causes of failure of piled foundations is 
given Tables relating to hammers, 
extractors, steel bearing piles and sheet 
piles, soil data, and jetting equipment 
describe British as well as American plant 
Appendixes include American specifica- 
tions for timber, concrete, and steel piles, 
and preservative treatments for timber 
piles, together with the derivation of driv- 
ing formule, numerical examples, com- 
parative results of tests, and methods of 
designing precast concrete piles. The 
book concludes with an extensive biblio- 
graphy. 


stressed, 


“Architecture Préfabriquée."” By  P. 


(Paris: Dunod. Price 960 francs.) 


Abraham. 


Based particularly on the author's ex- 
perience in rebuilding parts of the war- 
damaged city of Orléans, this work 
describes, in the French language, methods 
of constructing single and multiple-story 
buildings of prefabricated elements. Two 
methods of building walls have been used. 
In one method a wall consists of two 
leaves of precast concrete slabs 2 ft. 7 in 
by 2 ft. by 3 in. thick, and the space 
between them is filled with concrete to 
form a load-bearing wall The slabs 
comprise I in. of concrete and 2 in. of 
pozzolanic mortar with high thermal 
insulating properties and both leaves are 
bedded in cement mortar. The outer 
face of the wall is weather-proofed by glass 
fibre embedded in bitumen. In the other 
method three-sided precast concrete 
blocks of story height are placed vertically, 
the open sides fitting in grooves formed in 
the sides of adjacent blocks. 


losed 
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Where necessary the blocks are 
in-situ concrete, which may be reinforced 

The floors are generally of precast 
prestressed concrete ribs and clay tiles 
The author describes the methods of 
construction in detail, and also gives 
details of the prefabricated bathroom and 
kitchen equipment used. The book is an 
interesting record of prefabric ated con 
struction applied to blocks of flats and 
schools. 


filled with 


“Soil Mechanics, Foundations, and Farth Struc- 
tures.” By Gregory P. Tschebotarsoff London 
MeGraw-Hill Book Company. Price 59s. 6d.) 

Tuis comprehensive book on foundations 

is based upon lectures given by the author 

at Princeton University in the United 

States. The book will appeal to students 

because of its clear presentation of the 

subject and practising engineers 
because throughout the book theory is 
shown in relation to design and construc 

tion. The author emphasises the diff 
culties of analysing in soils 
because of the simplified assumptions that 
have to be made to allow a mathematical 
solution of the problem, and points out 
that the solutions provided by 
mechanics necessarily refer to idealised 
conditions. Consequently thorough 
exploration of the site is necessary in 
order to determine the limiting conditions 
to which subsequent calculations can be 
related. In introducing the chapter on 
earth pressures the author shows the ¢« lear 
conception held by Coulomb a early as 
the year 1776 of the factors in 
fluencing the lateral pressure of 

Many records of failures in foundations 

and of measurements taken on sites are 

included, and 
bibliography. 


the stresses 


vil 


soils 


there 1s an extensive 


1952." 2 vols edition. 


Beton-Kalender. 
Wilhelm Ernst & Sohn. Price 16 D.M.) 


Berlin 
Tuis edition does not differ materially 
from the last. The chapters on the 
strength of materials and the theory of 
structures have been rewritten and fresh 
diagrams are included. In Volume II, 
sections have been added on_ elastic 
analyses of slabs, reinforced concrete 
pipes, and the planning and construction 
of roads. estimating and 
construction, scaffolding, and regulations 
of other countries have been omitted for 
revision \ proposed simplitied method 


sections on 
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of designing reinforced concrete members 
first published in the previous edition 
has been amplified by examples. The 
work of a German committee for unifying 
and simplifying methods of calculation 
of reinforced concrete has not been con- 
cluded but its preliminary findings are 
given in this book, 
Studies in Elastic Structures.” A 
edward Arnold & Co 1952 Pr 
lHt twelve chapters of this book are 
separate studies of problems the 
analysis of elastic structures The prob 
lems ditter widely and in many cases have 
arisen in connection with actual designs 
Frequently in engineering it is not possible 
to make exact mathematical analyses, and 
the methods demonstrated for the solu 
tion of certain complex problems are of 
value in showing how results may be 
obtained with an accuracy sufficient for 
design \n interesting treatment of open 
web girders 1s given in which it is assumed 
that the chords are replaced by a continu 
ous member which can transmit to the 
booms only the same type of action as the 
chords The method is applied to the 
analysis of building frames with lateral 
loading and to braced columns \ some 
what similar treatment is used to obtain 
the bending moments and deflections of 
iterconnected girders in bridges. The 
analysis of multiple lattice frames, which 
receives scant attention mm most text 
books, is treated here in a clear mannet 


CONCRETE! 


mum values of bending moments and 
shear forces where a combination of 
several loads is involved. Although these 
sections give many useful aids for saving 
labour and time, their application appears 
to be safe only in the hands of an experi 
enced engineer 


\ section is included on beams having 
varying moments of inertia, particularly 
beams with haunches, but its usefulness 
is reduced by the necessity to consult 
other books in order to obtain solutions 
\ novel presentation of the theory is given 
in the first section, where characteristic 
numbers are introduced in the dete 
mination of reduction and 
coethicients 


influence 


Simple Examples of Concrete Design.” 
By Oscar Faber, 


Press. 1952. Price 9 tad 


Oxford Universit 


fourth edition of this well-known 
book has been largely rewritten to con 
form with the British Standard Code of 
Practice No. 114 and with Code of 


Practice No. 3, Chapter V Loading 


(1952). 
Building Technician’s Diary, 1953.7 
Association of Building Technicians. Price od 


IN addition to the diary pages, this 
pocket-size book contains 112 pages of 
memoranda of use to those concerned 
with building, some pages of graph paper 


and maps of Great Britain 


The book should be of considerable value 
to advanced students of engineering and 
to engineers concerned with the analysis 
of complex structures 


**Durchlauftrager."" (Vol. I]. Seventh edition By 
Adolf Kleinlogel and Arthur Haselbach Berlin 
Wilhelm Ernst & Sohn 19§2. Price 46 DM 

Most of this book deals with the calcula 

tion of bending moments on continuous 

beams with equal spans and moments of 
inertia, or with unequal spans and with 
moments of inertia such that the stiff 
nesses of the spans are equal. The most 
useful parts are the formule and tables 
for the determination of bending moments 
and shearing forces for various combina 
tions of uniformly-distributed loads on the 
whole or part of a span, and for ditferent 
arrangements of concentrated loads 
lables are included for beams with up to 
eight spans, and for beams having an 
infinite number of spans. Special atten 
tion is given to curves showing the maxi- 
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For the temporary lining of trenches and 
foundations. Prices and full particulars on 
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Straight Facts on Twisteel... 


FABRIC AND BARS 


The use of hard-drawn wire in 
Wireweld fabric and of cold-worked 
Twisteel bars can save 30°, in weight 


of steel and 15”, in cost. Handling 
and fixing costs are lessened by the 
decreased weight. 


Twisteel Engineers are dealing regu- 
larly with the design of all types of 
orthodox reinforced concrete structures 
as well as Barrel Vault Roofs and 
prestressed concrete. A special study 
is made of all new developments and 
modern techniques. 


Hill 


Twisteel will submit proposals includ- 
ing preliminary drawings for the design 
of any reinforced concrete structure, 
accompanied by a quotation which 
covers design, working drawings, calcu- 
lations, schedules and reinforcement. 
These preliminary drawings and quota- 
tions are free and involve no obligation. 


T wis TEEL REINFORCEMENT LIMITED 


Lonvon : 43 Urprer Grosvenor Srreet, W.1. Telephone: GROsvenor 8101 and 1216 BIRMINGHAM: ALMA STREET, 
Smetuwick, 40. Telephone: Smethwick 1991 MANCHESTER : 7 OxrorpD Roap, MANcuester, 1. Telephone: Ardwick 1691 


GLasGcow ; 19 St. VINCENT PLace, GLasGow, C.1. Telephone’ City 6594 
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MISCELLANEOUS ADVERTISEMENTS. 


(Continued from p. lvii.) 


orks, Abell House, Joh 


active 


SITUATI 
ALION WANTED 


e, nationality, experience, and locality preferred t 
STRUCTURAL ENGINEER, W.G. 10/S.1, Ministry of 


n Islip Street, London, 5.W.1 


ON WANTED. 


Civil engineer, 37, University 


personality, with executive abilities and 


experience in surveying re id construction, steel structures 
and work with reinforced concrete contractors specialising 
in industrial structures and heavy foundations, at present 


th 
in any We 


FOR SALE 


want 


sineers, in ¢ 
lir 


designer with rein 
harge of sect 


rresponce 


possibly as as 


n: London, but willing 


1,000 p. 


ONSTRI 


BRAYDON 


P 


hammer 


J 


ndon, 


FO 


Sacks, bags 


the best type and 


Ltp., 26 The 


hone ROYal! 1044 
OR SALE. Warsoy 


for 


sale with si 


Epwarps, Lrp., 


iforced concrete consulting en 
n, working on own respons‘ bility 
nee, site meetings, etc., desires 
istant to chef engineer Loca 
to travel, and specially interested 
nadian project Present salary 
mee box 3633, CONCRETE AND 
FRING, 14 Dartmouth Street 


R SALE. 


and curing cloths for sale. You 
quickest delivery. Write Joun 
Highway, London, E.1 Tele 


rtable comerete breake 
ngle- cylinder engine One dn 
t 


» Euston Road, London, N.W.1 


IMPERIAL 


COLLEGE OF SCIENCE AND 


rECHNOLOGY DEPARTMENT OF 


CIVIL E 


NGINEERING 


Bursaries in Concrete Technology. 


Exhibition Road, fond 


request 


ations 


HERE y 


veEN that the election to Bur 


nerete Techr vv tenable as from October 


1a degree in engimeering at the 


, p the award, and must also have a good 


lve of the theory of st 


f if per annum may be awarded 
g men with a 
n industry 


send full infor 


ture 


value of 4 © per annum, out 


uition kee has to be paid: the 
eased to 4450 for 1} e with 


In addition, one or two Senior 


inmmum of three years’ exper! 


{ the Imperial College (D.1.4 
received on or before June rst, 
rar, City and (,uilds College 
n. S.W.7, who will, on written 
mation and application forms, 
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February, 


1953. 


MISCELLANEOUS. 


FOR HIRE. 


FOR HIRE. Lattice steel erection masts (light and heavy), 
30 ft. to 150 ft. high, for immediate hire. Bettman's, 
Terminal House, London, S.W.1. Telephone Sloane 
5259. 


Lectures on Concrete. 


Tue following lectures have been arranged 
by the Ministry of Works. Admission is 
tree 

Care and Maintenance of Builders’ 
Plant, by H. E. Hodgson fown Hall 
Luton. February 11. 7.30 p.m 

Building on Shrinkable Clay, by 
A.D. M. Penman. Carnegie Hall, Abing 
ton Street, Northampton. lebruary 11 
7.15 p.m. 

Essentials of Good Concreting, by 
Kk. H. jate Willesden Technical 
College, Denzil Road, London, N.W.10 


February 12 7.30 p.m 

Formwork and Concreting, by 5S. White 
Fechnical College, Lancaste1 bebruary 
12. 7.15 p.m \lso Municipal College 
Burnley. February 24.) 7.15 p.m 


Ihe Thermal Insulation of Buildings, 
by R. R. Houston. Crown and Anchor 
Hotel, Ipswich. February 16. 8&8 p.m 
By J. M. Boardman. Hereford College 
of kurther Education, Newton Koad 
Hereford February 18 7.15 p.m 

Floor Finishes, by W J}. Warlow 
Wandsworth Technical College, Wands 
worth High Street, London, S.W.18 
February 18. 7.30 p.m 

Foundation Problems, by L. R. Creasy. 
Municipal College, Anglesea Koad, Ports- 
mouth, February 19. 7.15 p.m 

The R.IB.A. Form of Contract, by 
kt. W. Porter. Watford Technical College 
Room 198), Hempstead Road, Watford 
February 19. 7.0 p.m 

sritish Standards and Codes of Prac- 
tice for Concrete, by ¢ Roland Woods 
Broadway Hall, North Herts. Technical 
College, Letchworth. February 24. 7.30 

Problems of Plastering and Kendering, 
by E. L. E. Westbrook Coventry Tech 
nical College, The Butts, Coventry 
February 24. 7.15 p.m. 

Settlement in Buildings, by S. Mackay 
The Young People’s Institute, George 
Street, Kingston-upon-Hull. February 
25. 7.15 p.m. 

Surface Finishes of Concrete, by ]. G 
Wilson. Ministry of Works Building, 
Ashley Street, Birmingham. February 
26. 7.15 p.m 
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MISCELLANEOUS. 


DATA FOR PRICING 
REINFORCED CONCRETE. 


Materials. 


(Delivered in London area.) 


AGGREGATES (per cu. yd.). — Washed sand, 
21s.9d. Clean shingle: in., 18s. §d.; 
¢in., 21s. Pit ballast, 20s. 11d. 

CEMENT (per ton, delivered at Charing Cross). 

Portland cement, 6 tons and upwards, 91s. 
1 ton to 6 tons, roos. Paper bags and 
non-returnable jute sacks included. 

Rapid-hardening Portland, 8s. above ordinary 
Portland. 

Aquacrete and 417, 32s. 6d. above ordinary 
Portland ; paper bags included. 

Colorcrete (buff, red, and khaki), in 6-ton loads, 
1328. 6d.; paper bags included. 

Snowcrete, {12 11s. 6d., inc. paper bags. 

** Super-Cement,”’ 32s. 6d. per ton above ordin- 
ary Portland cement ; paper bags included. 

High-alumina cement, 1 ton and upwards, 
280s. per ton. 

Snowcem paint, 71s. per cwt. inc. containers 

SHUTTERING.—For prices of timber, refer to S.R. & 
O., 1949, No. 1079 (price 1s. 1d.) and No. 94 
(price 5d.) issued by H.M. Stationery Office. 

REINFORCEMENT.— Mild steel bars, B.S. 745 (per 
cwt.); tin. to 2§in., 39s. 6d. & in. to in., 
41s. g in., 41s. 6d. } in., 43s. 


Materials and Labour. 


Easily ac- 


lustable up 

(Contracts up to £5000. Inc. 10 per cent. profit.) co 15° span 
by pacent 

PoRTLAND CEMENT CONCRETE, 1: 2:4 elescopic 


Foundations, 2s. 34d. percu. ft. Columns, 3s. 2d. system. 
per cu. ft. Beams, 2s.11d. per cu. ft. Floor 
slabs 4 in. thick, &s. 34d. per sq. yd.; Do., 
5 in., 10s. §d.; Do., 6 in., 11s. 11d. ; Do., Triangular form 
7 in., 138. Walls 6 in. thick, 13s. 44d. 
per sq. yd. Add for hoisting above ground . 


mum weight 
level 3s. 7d. per cu. yd. Add for rapid-hard- making for 


ening Portland cement 2s. 6d. per cu. yd. speedy manipu- 
REINFORCEMENT.— Mild steel bars (B.S. 785), in- tation. 

cluding cutting, bending, fixing, and wire 

(per cwt.)—} in. to gin., 69s. 9d. & in. to Strong buttressed 

$in., 64s. & in. to in., 58s. 6d bearing 


SHUTTERING AND SUPPORTS.— 

Walls, 201s. per square. 

Floors (average 10 ft. high), 186s. 6d. per 
square. In small quantities, 2s. 54d. per 

sq. ft. 

Columns, average 18 in. by 18 in. (per sq. ft.), 

2s. 10d.; in narrow widths, 3s. 7d 
Beam sides and soffits, average 9 in. by 12 in. 

(per sq. ft.), 2s. 9d.; in narrow widths, 3s. 3d. 
Raking, cutting, and waste, 54d. per lin. ft. 
Labour on splays, 2}d. per lin. ft. ; | 
Small fillets to form chamfers, 54d. per lin. ft, l . 


No timber is required, no carpenters’ work- 
shop on site. No obstruction beneath. 


Wages. For solid Concrete or Hollow Tile floor 

and roof construction. Instantly-adjustable 

The rates of wages on which the above prices up to IS ft., adaptable for larger spans 

are based are : Carpenters and joiners, 3s. Sd. laveluable also for resale work. On hive 
hour (carpenters 2d. a day tool money); | P a a 

abourers, 3s. 24d.; Men on mixers and | from stock. Write or "phone. 


hoists, 3s. 44d.; Bar-benders, 3s. 5d. TRIANCO LTD. (D. 26) 


column is specially compsled for Concrete and Imber Court, East Molesey, Surrey 
Constructional Engineering, and 1s strictly copyright. "Phone: Emberbrook 3300 (4 lines) 
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Isteg makes steel go 


f-u-r-t-h-e-r 


At this time of acute steel shortage, the fullest value must be 


obtained for every ton of steel used in building. Isteg steel bars 
ensure this in the field of reinforced concrete design. These twin 
twisted cold worked bars conforming to B.S.S. 1144 :1943 can 

be used at tensile stresses of up to 30,000 Ibs per sq. inch 
—50°% higher than those permitted for mild steel, Apart from 

a considerable reduction in costs, this means a saving of one 


in every three tons of steel used. And this economy 


is coupled with safe and efficient reinforcement. 


So, when you build in concrete—remember 


STEEL 


ISTEG STEEL PRODUCTS LTD. (SALES), 43, Upper 
Grosvenor Street, London, W.1. Telephone Grosvenor 1216 


isteg is manufaccured by Guest Keen & Nettlefolds (Cwmbran) Ltd., Cwmbran. McCall & Co. (Sheffield) 
Led., Templeborough Sheffield. The Uniced Steel Companies itd., Sheffield and Isteg Stee! Products Led. 
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Every 


Reinforced 
Concrete Road 
contribution 
national 


economy 
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